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PREFACE. 
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A book with the title Boilers may be expected by some to be 
one in which the subject is treated more fully than it hat been 
dealt with in the following pages ; but there are many reasons 
why the scope of the present work is limited — amongst other*, 
considerations of time and space. 

Nevertheless it is hoped that the book will be found of practical 
service "all round," and helpful, specially, in at least two essential 
points, viz., in settling the Scantlings for Boilers in process of 
construction, and in determining the Pressures for those already 
made. Should the work prove useful in these respect* — both of 
vital importance as regard the safety and efficiency of Boilers — it 
will have achieved its object. 

The Author desires gratefully to acknowledge the able assistance 
afforded him in the preparation of the Tables by the Computers 
and Re-computers, who have spared no pains to ensure accuracy 
in the calculations throughout 



The Chase, 

Clapham Common, S.W., 
December, 1888. 
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INTRODUCTION. 



The Handbook now offered to Engineers and others, while dealing 
generally with the questions concerned in the Construction and 
Strength of Boilers, is yet (as stated in the Preface) more especially 
designed to afford ready and reliable assistance to those who nave to 
settle the Scantlings and determine the suitable Working Pressures 
of Boilers. 

In regard to the first point, it should be noted at the outset that 
thin plate Scantlings, although included in the Tables, are not given 
with a view to their being adopted in making new Boilers. They are 
intended to be used, as approximate Scantlings only, by those who 
have to settle prudent Pressures for old Boilers. In such cases, no 
hard and fast rule can be laid down, and a good deal must be left to 
the experience and judgment of the Inspector. 

The Tables are all original, and have been specially computed for 
the work. The form in which many of them appear is (to the Author's 
knowledge at least) also new, and their range exceeds that of any set 
of Tables hitherto published. The arrangement adopted throughout 
will, it is hoped, be found both simple and convenient. The scope of 
the work does not admit of giving all the data by which the results 
have been arrived at, but it is believed that these results will be found 
to represent the best modern practice according to the method of con- 
struction adopted. 

As regards the accuracy of the Tables, the methods adopted in 
computation have been of such a nature, that the results may be used 
with confidence. The calculations throughout have been made by two 
or three independent computers, and the checking has been done by 
re-working, and not by merely going over the figures of the first 
calculation. When differences were observed in the results of any two 
calculators' work, the computations were re-made. 

Those who prefer to calculate results independently, will find 
numerous simple formulae given for the purpose throughout the work. 
There are many, however, who have neither the time nor the inclina- 
tion to work out formulae when they can arrive at a decision \^j *. 
shorter, easier, and more rapid method, and it is fot t\k&a& Vta\.fofe^ftta& 
are chiefly intended. It may be mentioned that tWa fctfc staw& ^ -J^ 
results given in the Tables, and in order to obtain t\tf&fc rasfcteva.^ 
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ordinary way, it has been estimated that about six million figures 
would be necessary. That the use of the Tables, then, will save both 
time and toil is self-evident. The Notes at the foot of the Tables, 
and those preceding each Set, will be found of service — examples being 
given explanatory of the method to be followed. 

Among the Illustrations will be found a pair of Spring Safety 
Valves, and in the corresponding Tables of Dimensions the sizes of the 
various parts for different pressures are given. These Tables will, 
therefore, be of value to draughtsmen and others in preparing 
drawings. 

In conclusion, the Author has to point out, that although the 
results arrived at, both by the Tables and the Formulae given, may be 
used without hesitation — yet that it is often advisable, on grounds 
applicable to the special case, to adopt a more cautious course — i.e., to 
settle the Scantlings for slightly higher pressures than those actually 
required, or determine the Pressures for boilers already constructed at 
a few pounds lower than the amount arrived at by the Tables. In the 
interest of the boiler-owner, it will frequently be found a wise economy, 
"in the long run," to keep the Scantlings rather above, and the 
Pressures slightly below, the Standards fixed by the Tables. These 
Standards are, as stated above, safe; but it is not always true economy 
on the part of those who have to pay for repairs and renewals, to adopt 
the lightest Scantlings and the highest Pressures that safety will admit 
of. 

In this, as in other cases, a little "generosity" in the use of material 
— if one maybe allowed to use the phrase — will "pay" best in the 
end, by ensuring to the boiler a longer and more efficient working-life. 
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DEFINITION OF TERMS. 

In the following section, some of the properties of Iron and Steel, as 
employed in the construction of boilers, are given. It is, therefore, 
desirable that the meanings applied to the various terms used should 
be clearly understood at the outset. These terms and the meanings 
assigned to them may, or may not, be precisely those given by other 
writers, for there is no universal concord of opinion on the subject — a 
matter much to be regretted. These variations in terminology may 
have arisen from a desire to avoid the use of any term or any definition 
which was not accurate in a ''commercial" as well as a "scientific" 
sense ; for there can be no doubt that certain terms and definitions, 
although perfectly correct from a scientific standpoint, may be of little 
or no value to the practical engineer. However this may be, it is not 
intended to enter here into the merits or the demerits of terms and 
their meanings. All that can be attempted now is to give such defini- 
tions as shall prevent any possible confusion in the mind of the reader, 
and make the author's own meaning clear, when dealing with the 
materials used in the construction of boilers. The definitions necessary 
for our present purpose are, then, briefly as follows : — 

Tensile strength is equivalent to the amount of force which, steadily 
and slowly applied in a line with the axis of the test-piece, just over- 
comes the cohesion of the particles, and pulls it into separate ^wrta. 

Contraction of area is the amount by which the axea., a\. \X& ^svx& 
where the specimen has broken, ia reduced below YfYiaA, \\, "«*& xafeVsta 
any strain or pulling force was applied. 



2 MATERIAL FOR BOI1.BBS. 

Elongation is tin- amount to winch the specimen stretches, between 
two fixed points, due to a steely and .-.lowly applied farce, which pulls 
uid separates it into parts. Elongation is mads up of two parts ; one 
due to the general stretch, more or less, over the length ; the other, 
111'.' to contraction of mi at about the point of fracture. 

Shearing strength is equivalent to the force which, if steadily and 
slowly applied at right [ingles or nearly so, to the Hue of axis of the 
rivet, causes it to separate into parts, ivlii.li slide over each other, the 
planes of the surfaces at the point of separation being at right angles, 
or nearly so, to the axis of the rivet. 

Elastic limit is the point where the addition to the permanent set 

produced by each n|iiai increment "1" 1 1 or force, steadily and slowly 

applied, cease- t<i i»- fairly unilbnn, and is suddenly, alter this point 
is reached, increased in amount. It is expressed as a percentage of the 
* - '.la strength. 

ugh. — The material is said to be " tough," when it can be bent 
in one direction, then in the opposite, v. i r 1 1 ■ ■ i i r fniituring. The 

greater the angles it. 1 i- llnviugij : coupled with the number of times 

it ln'iidai, the tougher it is. 

Ductile.— The material is "ductile" when it can be extended by a 
pulling or tensile i'urce, and remains extended after the force is 
removed. The greater t lie permanent extension, the more ductile the 
material. 

Elasticity is that quality in a material by which, after beinc 
-tretehed or compressed !>y for;?, it apparently regains its original 
dimension* wlieii [lie furor is removed. 

Fatigued is a term applied to the material when it has last in some 
degree its [tower of resistance to fracture, due to the repeated appli- 
cation of forces, more particularly when the forces or strains nave 
varied considerably in amount. 

Malleable is a term applied to the material when it can he extended ' 
by hammering, rolling, or otherwise, without frietuiing, and remains 
extended. The more it can be extended without being fractured, the 
itiiiiv malleable it is. 

Weldahle is a term applied to the material if it can be united 
whun hot by hammering or pressing together the heated parts. 
The nearer the projiertios of the material afttY being welded are to 
what they were before being heated and welded, the more weldahle 

Cold-short is a name v-iveij to the material, when it cannot he worked 
under the hummer or by rolling, or he Lent when c.ild without cracking 
at the odgos. Such a material may lie worked or bent when at a great 
heat, but not at any temperature which is lower than about that 
assigned to dull red. 

Hot-ahort is when the material cannot he .-asily worked under the 
hammer, ur by rolling at n red heat at any temperature which is hi ' 
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ogeneous describes a material which is all of the same structure 
ture. 

amogeneous material is the best for boilers, and it should be of 
e Tensile strength with Contraction of area and Elongation 
ited for the purpose, having an Elastic limit that will insure 
ucture being reliable; it should be Tough and Ductile, and its 
dty fairly good ; and be capable of enduring strains without 
ng too quickly or easily Fatigued. The material should be 
ble and in some cases Weldable; that which is of a decidedly 
lort or Hot-short nature should be avoided, 
le physical properties ascertained by the results of tests made 
he testing-machine, coupled with suitable bending tests, are 
itory, ana the material is not improperly treated during the 
is of manipulation, while being put into the boiler, the latter, so 
he material is concerned, will generally turn out well, the plates 
>f moderate dimensions. 



IRON BOILER PLATES. 

Particulars of plates from about three -eight ha of an inch to about 
five.eighths of an inch thick, of six qualities, which were carefully 
prepared and tested, and such as are used in the construction of hollers, 
will to some esttnt illustrate, the various qualities of iron plates (within 

a limits of thickness stated] for boiler*, although they may only 
.■■■■ ■■:' i : in :■ . : 



parts subject to the impact of heat oi 

"A" quality ia such as may be used with confidence for furnaces, and 
when the plates are exposed to tin; impact of hc.it. or Hume; but even 
that ia a better quality than can he usually obtained. 

B, C, D, and E qualities were made by four different makers, and 
probably represent the he-it wlm-h the ivs[„ olive iiuik< rs mannfaoture, 
as they were made with the view of being equal to a stipulated 
standard, although they may not all have actually been equal to the 
standard intended. 

B quality need not be considered a low quality for furnaces, &c. ; and 
indeed a lunch heller .jiuilily is not easily procured. 

C, D, and E qualities are .-ueli a^ are used for shells, although they 
should »"( be employed it exposed to the impact of heat or flame. 

D quality eoin.-s ivithiii lie- r.nii'- of '■.\hhujuii piai.es for shells, even 
when not exposed t<> the impact of heat or tlauio. 

E quality is a low-class one for any purpose in a boiler. 



Special Quality. 

Tensile strong th, with the grain, , 

,, „ across ,, 
Contraction of area, with the grain, 

Kluii gallon, with the grain, . 



A Quality. 
Tensile strength, with the grain, . 
Contraction of area, with the Rraiu, 
irifh zhe^jrain, , 




MATERIAL FOB BOILERS. 



B Quality. 

Tensile strength, with the grain, • 

$t »* •cross ,, 
Contraction of area, with the grain, 



i) 



»» 



tt 



Elongation, with the grain, . 

,, across ,, 

O duality. 

Tensile strength, with the grain, . 

„ ,, across ,, 
Contraction of area, with the grain, 

„ „ across „ 

Elongation, with the grain, . 



» 



across 



»» 



D duality. 

Tensile strength, with the grain, . 

„ „ across „ 
Contraction of area, with the grain, 

„ „ across 

Elongation, with the grain, . 



» 



t* 



across 



>» 



E Quality.* 

Tensile strength, with the grain, . 

,, ,, across ,, • 

Contraction of area, with the grain, 

,, ,, across ,, 

Elongation, with the grain, . 



ft 



across 



*» 



»» 



22 tons per sq. in. 

24 percent. 
12 
16 
8 



ft 
tt 
tt 



tt 



22 tons per sq. in. 

21 „ 
14 per cent 

8 
10 

7 



tt 
tt 
tt 



a 



21 tons per sq. in. 
20 „ 
11 per cent. 
10 

8 

7 



tt 
tt 
tt 



it 



20 tons per sq. in. 
19 „ 

9 percent 

6 

8 

5 



it 
tt 
tt 



Notwithstanding the foregoing results, it is difficult to get good 
makers to guarantee a better quality of plates than the following : — 



Tensile strength, with the grain, . 
, , , , across 



tt 



i» 



21 tons per sq. in. 

20 per cent 

12 

16 

10 



it 
>> 

>> 



Contraction of area, with the grain, 

,, „ across „ 

Elongation, with the grain, . 
,, across ,, 

The foregoing do not refer to plates above about five-eighths of an 
inch thick, and include those as thin as about three-eighths of an 
inch. 

The elongation was in all cases taken in a length of 10 inches; the 
test pieces were 2 inches broad, except in the case of the special quality % 
in which they were not quite so broad. 

The appearance of the fracture of Special, A., anfli "B qpgfta&H* ^*fc 
* There are one or two qualities interior to "R. 
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fibrous ; that of the others woa more or lesa crystalline. D quality 
showed shout 60 per cent. fibimiiH and 40 per cent, crystalline. A!] 
the platea were made, us previously stated, with the knowledge that 
they would lis tested, which may account for (lie rr-sulta obtained. 

Iron having the same brand a.-i A qualify, has been proved by care- 
fully made tests to be inferior to C quality in tensile strength, coutrac 
ion of area, 'and elongation. It is, therefore, aol well to rely too muci, 
n brands ; the only satisfactory plan is to prove the quality by testing. 
Biamls, unfortunately, may be found to be delusory. 

It is not probable that the results of any two aeries of tests will agree 
n all respects ; but when a quality is stipulated for, the results of the 
tests should closely approximate to the standard agreed upon. Never- 
theless, when the difference of the reaulti, length-way and cross-way, 
19 not very great as i-umpaivi] with [ ! i li i stipulated for, ami the respec- 
tive means of the results, length-way and cross-way, either as regards 
the tensile strength, contract ion o! area, and elongation, are about 
equal to the respective means of the quality settled upon, the 
material may he ■■outniil-.-red :■:- fairly rtpieseiniiig that required. 

't is better to sacrifice a ton or so in tensile strength, than to lessen 
contraction of area ami elongation ; ami, generally, if the two latter 
he above that stipulated for, even if the tensile strength is rather less, 
the iron may be eon tillered to In;, heller ami more to be relied Upon, 
particularly for Hanging. 

Thicker platea of a different d< scrip; ion , ami smdi as have been more 
delusively used for the shells of balers of iiuisii.loi'ibte size, are dealt 
with next. The higher qualities only fan bo aceepteil as those that 
can with any degree ol propriety be employed for tube-plates, 4c, 
although all the descriptions mentioned have been used lor the shells, 
and even for other parts. 

The lower qualifies arc object ion able, even for shells, and should 
never be used for tube-phitrs, or foi plates to be Hanged or worked. 
Qualities much I letter ihaii the highest el.j.-s .-p. rifled have not been so 
generally used as could be. desired, and .steel plates have almost entirely 

' en their place. The particulars of these will bo given further on. 



Tensile: 



Three- Quarters of an Inch Thick. 
ength, with the grain, . . .21 tons per sq. in. 



Contrtictiou of area, with the grain, 

Elongation, wilh the grain, . 
Tensile strength, with the grain, . 
Contraction ofarca, with the grain, 
£longntion, with the grain, . 



par sq. in. 
snt 
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One Inch Thick. 



it 



Tensile strength, with the grain, . 

„ ,, across „ 
Contraction of area, with the grain, 

,, „ across 

Elongation, with the grain, . 

,, across ,, 

Tensile strength, with the grain, . 

,, „ across „ 

Contraction of area, with the grain, 

„ „ across „ 

Elongation, with the grain, . 



if 



across 



>> 



»> 



21 tons per sq. in. 
19 „ 
18 per cent. 
11 
16 
9 
21 tons per sq. iu. 

18 ,, t, 
8 per cent 
8 
9 
3 



n 
n 
tt 



tt 
*» 
ii 



One and One-Quarter Inch Thick. 



ii 



Tensile strength, with the grain, . 

„ „ across „ 
Contraction of area, with the grain, 

„ ,, across 

• Elongation, with the grain, . 

,, across ,, 

Tensile strength, with the grain, . 
, , , , across , , • 

Contraction of area, with the grain, 

,, ,, across 

Elongation, with the grain, . 



»i 



>! 



across 



ii 



ii 



21 tons per sq. in. 

20 „ 
11 per cent. 

6 
11 

6 „ 

21 tons per sq. in. 

16 „ 
14 per cent. 

4 
11 

2 



ii 
ii 



ii 



ii 
ii 
n 



The elongation was taken in every case in the standard length of 10 
inches, and all the test pieces were carefully prepared to about a width 
of 2 inches. 

Several of the higher qualities showed a considerable amount of fibre 
at fracture ; some off tne same plates were more crystalline, while 
others of the same batch were so decidedly crystalline that they could 
not be considered fit for any part of a boiler. Moreover, the tensile 
strength, contraction of area, and elongation, varied considerably in 
some cases, even when the test pieces were cut from the same plate. 

Iron plates being so different in quality, no two series of tests are 
exactly alike ; but the means of the foregoing results, thin and thick 
(not including the special quality) practically agree with the means 
of another series of tests that have been made. The tensile strength 
is rather more, and the contraction of area and elongation are slightly 
better ; but this may be accounted for, as all the plates in the series 
described above were made or supplied with the knowledge that they 
would be tested; whereas in the series with which the^j \\avfc \>wcl wek- 
pared, it was not known that they would all be tested, and eom^o^^M ^ 
perhaps, the plates were not quite so good. "Unless t\ie \v\gjk«£ cflMfiB&ft- 
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■re specified for, they are not likely when tested to he found equal to 
anything abort! medium quality, and fri-misnt.lv might he found to be 
"a quality that eon hi not In- rer-oinmeiid.'d for ns:' in bailers. 

If tbe contraction of area and elongation can be increased by 
lowering the tensile strength, it may he repeated that it is better to 
forego a ton or ao in tensile strength. 

Too ranch reliance should not be placed on any plate, unless a piece 

is been cut from it, and by the results of the tests it has been found 
suitable for the purpose intended. 

Brands may be deceptive ; and if the quality is judged by ths 
stamp upon it, too frequently the result may he disappointing. 

Thick iron boiler-plates .ire lint, ss a rule, very satisfactory, particu- 
larly as to ductility ; bf ace, steel plates, which are made more ductile 
and it groat t-r Icii-alc -length, have alme-st superceded thorn. 

Iron Bar Staya, 
Irjii man u fa. tnred !iy the same makers, and having the same brand, 
ia boon found, whnn tested, to rary considerably as regards tensile 
rsngth, elongation, and contraction of area. The following results 
of carefully made tests in iron supplied l.y dillVr.ui! makers represent 
neither tbe worst nnr the best obtainable; and while it is not desirable, 
to use a quality interior to the lowest reiertvd to, if the results of 
tests are equivaliiist hi th-.; Iii^ln'si lei.nrdeil here, they may he considered 
to represent a fair quality, .such as is fmpiently useil in good boilers. 
m nsile strength, from about 21 Id about 23 tons per square inch, 
ingation, from about 18 to about 25 per cent, (or even about 30 
ent.), taken in a length of 10 inches. 

ntraetion of area, from abont 33 to about 40 per cent. ; hut the 
contraction should be more if the ends of the stays are to be riveted. 
The small bars may he expected to have tbe greatest tensile strength 
id the greatest contraction of area. 

The test pieces of the greatest diameter, if of good quality, may be 
aipected to hare the greatest elongation. 
If the small sizes are of good quality, they may he espected to be 
re fibrous tn appearance at the point of fracture than the large sizes ; 
the latter are frequently cry-stiiiiiije I" the extent of about 10 to 16 per 
cent. In the common qualities this amount is increased. The best 
and finest iron should be fibrous. 

Iron Rivet Bars. 

Rivet bars are frequently of an indifferent quality, but the following 
Baa been found to make good rivets : — 

Tensile streiifrlh, nlniiit 2fi tuns per square inch. 

Elongation, about 25 per cent., taken in a length of 10 inches; the 
elongation should be rather more when the diameter of the teat piece 
is large. 

Contraction of area, about 45 percent. 

r ie appetrance of fracture fibrous 




Tensile strength, about 2S tons per square inch. 

Contraction of ana, afcoat 45 per cent. 

When in single shear, tbe shearing resistance mar be a&earf 17 tent 



per square inch in plate jcanta ; but when is jkmbk sbear, it is 
to take it 



at 1-75 times tbe smzk sbear. Die singk sbear of the 
rivets in some joints is not vorth more than aboml If tons, in often 
it may be equal to about 16 toss per square inch. 

The tensile strength of mete may be higher tban those of tbe bars 
from which they are nude. 

The rivets should be ut e yai o il in a careful and uniform manner for 
testing; and the length of the part tamed paraliel should always br 
2*5 times the turned diameter. 

The appearance of frnetare shomld be fibrous. 
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STEEL BOILER PLATES. 



The following remarks are based on the results of carefully madf 
tests on such plates iis are used in the construction of good "boilers. 
The plates irsra tested in their normal condition— that is, us they left 
the rolls, anil not after having been annealed. 

The menu Ifu-iU- strengrli is iilniiit '20 tons per square inch. 

For the shells, the tensile slmigth should m>t exceed 32 tons per 
square inch us steel is now : j i a ■ 1 1 - : , and 27 tons is low enough- 

For furnace?, in those exposed to the impact of beat or llanie and 
those to be flanged or worked, the tensile strength should not exceed 
30 tons per square inch, and should «"( be less ihiui '26 tons, although 
for spaittl purposes a very good quality is made haying about the 
same tensile .(ri/iigili as go"d wrought iron plates. 

For general use throughout th« boiler, 28 tons per square inch is a 
good tensile strength, such as is suitable for furnaces, flanging, Sc, 
and for shells. 

The moan elongation, taken in a length of 10 inches, is about 25 per 

The elongation, taken in a length of 10 inches, seldom exceeds 30 per 

The elongation, taken in a length of 10 inches, should not be less than 
20 per cent. 

As the tensile strength increases, the elongation may be expected to 
diminish, but plates having less than 20 per cent elongation should 
not be used ; about 2fi per cent elongation should be aimed at, more 
particularly for furnaces and Gauging plates, and those exposed to the 
impact of heat or flame. 

All plates when cold should be raprihte of bending to a radius of 1"S 
times the thickness of the plate, and until the sides are parallel at 
a distance of not more than three times the thickness of the plate ; but 
if the plates are to be used for furnaces, or to lie Hanged or exposed te 
the impact of heat or Hume, the; should stand betiding to the same 
extent after being heated to a eherry-red. and at such heat plunged 
into water of SH = Fahrenheit, and kept in the water until the plate and 
water are of the same temperature. 

There is no dillii.nlly in obtaining plates which will comply with 
the above conditions if the test pieces arc carefully prepared, and ate 
about 2 inches broad, or even slightly less when the plates are thick, 
and the elongation taken in a length of 10 inches. 

All steel plates should be tested before being used for boilers, and 
should not bo annealed before the tests are made. 

Brands may be delusory. 

The contraction of area is generally greatest when the plates a: 
thick ,■ goeA thick plates may show about 4S net er- 1 - 
nod thin onesaboat 45 per cent. 
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The elongation of good thick plates may be about 27 per cent, and 
;hat of thin ones 25 per cent. 

Across the grain both the contraction of area and elongation may be 
rom about 6 to 10 per cent less than with the grain. 

The elastic limit may be expected to be about the same with and 
icross the grain. The elastic limit of thin plates may be about 60 per 
lent of the ultimate strength, and that of thick ones may only be about 
>0 per cent 

If a plate has a high tensile strength aud only a moderate amount 
>f contraction of area and elongation, the elastic limit may be higher 
han if the plate were very soft 

Steel Stay Bars. 

The properties of steel stay bars vary ; the following remarks refer 
to carefully made tests and bars within such limits as are used in good 
xrilers : — 

Tensile strength, from 27 to 32 tons per square inch. 

Mean elongation, about 25 per cent, when taken in a length of 
10 inches. 

The elongation should not be less than 20 per cent. 

The elongation seldom exceeds about 30 per cent 

The elongation should be greatest in the test pieces having the 
rreatest diameter. 

Contraction of area, from about 40 to about 50 per cent. 

Steel Rivet Bars. 

Mean tensile strength, about 28 tons per square inch. 

The tensile strength should not be less than 26 tons per square inch. 

The tensile strength should not exceed 30 tons per square inch. 

The elongation should not be less than 25 per cent when taken in a 
sngth of 10 inches, and more should be aimed at, more particularly 
rhen the diameter of the test piece is large. 

The elongation seldom exceeds about 30 per cent. 

The contraction of area should be as a minimum about 50 per cent. , 
ut about 60 per cent, should be aimed at. 

All the results of the tests of the stay and rivet bars refer to tests 
lade on bars in their normal condition — that is, not annealed ; and all 
ich tests should be made when the material is in its normal con- 
ition. 

Good steel bars are made which are no stronger than iron. Pieces 
rom each bar should be tested for tensile strength, elongation, &c. 

Steel Rivets. 

The results of the tensile tests of rivets aTe freq^en&9 ^gaJOrj 
\gher than those obtained from the bars from v?\i\c\i \tafc ycts\& ^x^ 
Xde. 
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The contraction of area should be from about 50 as a minimum to 
about 60 per cent. 

The shearing strength, if of the above quality, is usually considered 
as 23 tons per square inch when in single shear in riveted joints, bat 
when the rivets are in double shear they are considered to be worth 
1 '75 times the single shear. 

The rivets should be carefully prepared for testing ; the length of 
the part turned parallel should always be 2*5 times the turned 
diameter. 
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STEEL FOB B0HJSB8. 

Treatment and Peculiarities. 

the general physical properties of steel such as is used for boilers 
having been briefly dealt with in the preceding remarks, its treatment 
and some of its peculiarities will now be referred to. 



<• 



Doctored" Material. 



The term u doctored " is used, possibly for want of one more expres- 
sive, to describe that which takes place when mild steel boiler plates, 
&c, are subjected to such treatment that the results of mechanical 
tests are considerably different after the material has been so doc- 
tored. 

It has been found that the physical properties of doctored plates 
differ materially from those of plates tested in their normal condition 
—that is, as they left the rolls — e.g. t plates from % inch to about 1% 
inch thick, which had a tensile strength of about 27 tons to 29 tons per 
square inch, with an elongation of about 20 to 25 per cent, in lengths of 
10 inches, when tested in their normal condition, having been laid on 
the mill floor to cool immediately they left the rolls, had their 
physical properties altered by being heated to a bright red in a furnace, 
and then laid on the mill floor to cool, as such treatment reduced the 
tensile strength from about 2 to 10 per cent.; but the elongation, 
when compared with the elongation of the plates in their normal 
condition, was found to be increased from about 12 to 22 per cent 
There was, moreover, a still greater difference found when the material 
was heated to a bright red, and allowed to remain in the furnace to cool 
down, as by this method the reduction in the tensile strength varied 
from about 6 to 17 per cent. ; and the elongation, when compared with 
the elongation in the normal condition, was increased, except in some 
thin plates, from about 19 to 80 per cent Makers can and do produce 
a Quality that is not so much affected by doctoring as stated above. 

When pieces from the same plates were doctored in a different way, 
the results of the tests made after the treatment were found to differ 
still further from those made when the test pieces were in the normal 
condition of the plates, as it was found that heating to a bright red, 
and then cooling in water of about 80° F. increased the tensile strength 
from about 11 to 29 per cent above the tensile strength when tested in 
their normal condition; but the elongation in 10 inch lengths, when 
compared with the elongation in the normal condition, was reduced 
from about 26 to 80 per cent Again, when heated in the same way, 
but cooled in water at about 55° F. , the tensile strength was still further 
increased, as it was found to be from about 15 to 42 per cent, above 
what it was when the pieces were tested in their noram cotA\\,\ss\i\ «gA. 
the elongation, when compared with the elongation of \.\ife \fvec«& \&*Xfc\ 
in their normal condition, was reduced from about 50 to Sft ^«t ssi&. 
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Testing. 

Unless o piece of each plate and bar be tested, so as to ascertain the 
physical properties of the material, steel not only irregular and 
indifferent in quality, but that which is of a dangerous description, 
may get worked into a boiler. If the results of the tests from a 
lortion cut from the end of a [date, which is rolled of a ■moderate size, 
io satisf actor}', it is not as a rale ntnMrv to hare farther tests undo 
from the same plate ; hut when the plate is large, there should be 
pieces cut and tested from i-noh einl of itn: |il;itr, and if very largo from 
each corner. Bars maybe rolled, say 30 or 40 feet lung, &c, and 
generally one test piece off the bar is sufficient, although the bar ni»y 
be subsequently out into two or more lengths. All test pieces shonld 
be cut off the plates and bars in their minus] condition, and the \ 
should he tested in their norma! eondit ion — that is, as they leave the 
rolls, and not after being annealed. 

Plates and. Bars from the same Charge. 

e eharg,- are frequently found to 
._„ — In some cases the elongation 
has been found to vary several hundred per cent., and the tensile 
strength has been below that of ordinary iron ; and in other cases pieces 
have had a tensile stiviigrh nun'li liii;her rh.ni is ■.-. ■] i ~ i ■ 1 1 -i i-.. 1 suitable (or 
boiler construction ; in some instances it has been found (hat the pieces 
which had the lowest tensile strength mere alao the moat deficient in 
elongation. 

Plates and Bars made from Different Parts of the 
same Ingot. 

Plates and bars made from the same ingot, but from a different 
part of it, have f :-.-■[ i ;.■ r; !:1 y been fi.niid to v.iry so uiUeli. that while that 
made from one part of the iu^ot was well within tin: usual limits as 
to tensile strength and elongation, ,ti\, thet. rolled from another part 

of the same ingot was not such as could with prudence ba used ir 

part of a boiler. 

Difference due to Temperature when Rolled. 

The physical properties of plates a 

•en when made from about lb.- name 

iay possihly he attributed to the 
rolled, although when heated to a brijiht led, after being rolled and 
allowed to cool gradually, the dillcrenee may not exist. "It- is always 
better to avoid such doctoring, ami it is more prudent to u«n hupIi 

its normal i 

annealed — ; 



ithont being 
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ie best way to avoid questionable material is to avoid those who 
ot make reliable plates without doctoring them. The majority 
>od makers do not doctor their material. 

Plates which have been Heated or Worked. 

ates which are not heated uniformly in one operation, or heated 
worked, no matter how they may be heated, should after such 
anent be immediately and in one operation heated to a bright red, 
allowed to cool gradually. When this has not been done, plates 
1 in many instances cracked, sometimes within an hour; in other 
1 hours and days, and even weeks and months, have elapsed before 

Elate cracked; in some cases they have cracked without being 
ed at the time; while in others they have cracked when struck a 
it blow, the plates being of a mild description — that is, of moderate 
ile strength, and having good elongation. The failures which have 
n place with steel plates of good quality have in nearly all cases 

I traced to the treatment which they received ; and in every case 
n the plate had been satisfactorily proved to be of good quality 
re it had been heated or worked, improper usage or want of proper 
tment had been the cause of failure. Steel should not be worked 
n hot below a red heat. 

Flanging. 

II flanging, so far as practicable, should be done in one operation ; 
raulic appliances are the most desirable, and the plate immediately 
r it has been flanged should be heated to a bright red, and allowed 
ool gradually. 

Bending Plates when Gold. 

lates should be bent when they are cold to the required curvature 
cylindrical shells, receivers and domes, &c. Plates which will not 
id bending when cold should not be used; there are rolls well 
pted for such work, being capable of bending large plates, and 
ker than any yet used for shells of boilers. 

Welding. 

iny part of a boiler which is to be subjected to a tensile strength 
uld not be welded. Although welds in tension are very uncertain 
. even dangerous, they may not be so when subjected to a compressive 
tss, such as in the longitudinal seams of furnaces, but after being 
ded the whole should be efficiently annealed. 

Drilling and not Punching. 

'lates should not be punched, as such treatment has been fovtti&TtfA. 
y to impair the strength of the material, but a\so \,o xu&& \\. 
gerowly unreliable, which is much more serious t\ta& \i Vt o^l 
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reduced the tensile strength. With suitable drilling applia 
boilers can be constructed at less cost than by the barbarous mi 
of punching the holes; and no boiler works can now be considers 
first-class establishment which has not suitable appliances for dr 
the holes in place. It has been proved, in several good boiler w 
that the cost of construction is less when the holes are drilh 
suitable machines than when they are punched, Good machine 
be obtained, which will soon repay the outlay, and ultimately ef 
saving of labour; moreover, a reliable and safe boiler can be turnec 
instead of one in which, when the holes are punched, no confi< 
can be placed, and which may explode without giving warning, th] 
the material having been ruined by punching. 

Steel Serviceable and Reliable. 

Notwithstanding the peculiarities of mild steel, it is a material 1 
may be used with safety and advantage, if proper precautions be 
and due consideration given to these peculiarities ; possibly i 
fewer infirmities than iron ; and there can be no doubt that it is a 1 
and more serviceable material for general use in the construct: 
boilers. 
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IRON BOILERS. 
Cylindrical Shells. 

Iron as our oldest friend has the first place in this section, although 
our comparatively new acquaintance, Steel, may merit equal if not more 
consideration. 

The shells of cylindrical iron boilers before they can be considered 
first-class should be made of the best quality of iron plates. All the 
seams should be at least double riveted, and fitted with double butt 
straps ; all the rivet holes should be drilled after the plates are bent 
and bolted in place, and the holes in the butt straps should be counter- 
sunk with a sliqht taper from the outside (about three-fourths the 
thickness of the butt strap), and the plates afterwards taken apart and 
the burr removed before they are riveted up ; the minimum thickness 
of each butt strap should never be less than five-eighths the thickness 
of the shell plate, but may require, both for strength and to ensure a 
steam-tight joint, to be considerably thicker ;* the allowance for rivets 
in double shear should not exceed 1*75 times that for single shear. 

If the foregoing conditions have been complied with, and the boiler 
has been efficiently inspected during the whole period of construction, 
and it is in all other respects satisfactory, then 5 may be used as a 
nominal factor of safety in finding the working pressure. 

From what follows it will be seen that under certain circumstances 
additions should be made to the nominal factor 5, varying according 
to the circumstances of the case ; but when the plates are thick and the 
holes punched, it is desirable that a higher factor than 5 be used to 
commence with. 

If, instead of being fitted with double butt straps, and at least double 
riveted, the circumferential seams are lap and at least treble riveted, it 
need not prevent the factor 5 being used, if the circumstances of the 
case make it desirable to do so ; but in such cases the percentage 
strength of the circumferential seams should not be less than 65 per 
cent, of the solid plate. . This applies principally to the middle seams, 
but not necessarily to the end seams. 

The tensile strength of the iron may be considered as equal to 
47000 pounds per square inch with the grain, and 40000 pounds 
across tne grain. But if the foregoing conditions be not complied with, 
the additions in the following table should be made to the nominal 
factor 5, according to the circumstances of each case, and the sum, 5 
plies the appropriate additions, used as the nominal factor in calcu- 
lating the working pressure. 

The nominal factors are factors of safety and not of economy, and it 
would be to the ultimate pecuniary interest of boiler owners were they 
increased ; except in cases where lightness is of paramount importance, 
the cost of the extra weight of material- would be small in comparison 
with the ultimate saving. 

* The minim am thickness ot the butt straps can be ascertained, «A \>&fc (ftsKwaafc 

between rows ofrirets should be proportioned in accordance yi\mtk i«nfi«3ttft «fc- 

pliable to the particular description of riveting, which wWl\>e IwhjA. tarttos* an 



Table of Additions. 

■ +A When all the boles are fair and good in the 
longitudinal seams, but drilled out of place 
after bending, , . odd '15 

But if all the boles be afterwards bored or 
rimered out in place, and are as fair as if they 
had been drilled in place, A may be omitted. 

+ B When all the holes aTe Fair and good in the 
longitudinal scams, but drilled out of place 
before bending, .... add ' 

But if all the holes be afterwards bored or 
rimered out In place, and arc as fair as if they 
had been drilled iu place, B may be '2. 



But if nil the boles be afterwards bored or 
rimered out, and are as fair as if they had 
been drilled in place, C may be '2, 



But if all the ho 
rimered out in pi 
had been drilled 



s bo afterwards bored or 
•o, and aro as fair as if thoy 
place, D may be "4. 



+ F When all the holes ni 
cumferential seams, 

after bending add '1 

But if all the holes be afterwards bored or 
rimered out in place, and are as fair as if they 
had been drilled in place, F may be omitted. 

+ G When all the holes are fair and good in the 
circumferential seams, but drilled before 

bending add '15 

But if all the holes be afterwards bored or 
rimered out in place, and are us fair as if they 
had been drilled in place, G msyta '\. 
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Table of Additions— continued. 

t H When all the holes are fair and good in the 
circumferential seams, but punched after 

M bending add '15 H 

g But if all the holes be afterwards bored or 

§ rimered out in place, and are as fair as if they 

J2 had been drilled in place, H may be *1. 

+ 1 When all the holes are fair and good in the 
g circumferential seams, but punched before 

«S bending, ...... add *2 

6 But if all the holes be afterwards bored or 
g rimered out in place, and are as fair as if they 

q had been drilled in place, I may be '15. 

J When all the holes are not fair and good in the 
circumferential seams, at least . . add *2 

K When double butt straps are not fitted to the 
longitudinal seams, and the said seams are 
lap and double riveted, . . . add '2 K 

eo L When double butt straps are not fitted to the 

| longitudinal seams, and the said seams are 

jg lap and treble riveted, . . . add 

'3 M When only single butt straps are fitted to the 

£ " longitudinal seams, and the said seams are 

double riveted, .... add *3 M 

•rt. 

|j N When only single butt straps are fitted to the 
longitudinal seams, and the said seams are 
treble riveted, add *15 N 

O When any description of longitudinal joint is 

single riveted, addl. 

P When the circumferential seams are fitted with 
«• single butt straps and are double riveted, add *1 P 

S 

g Q When the circumferential seams are fitted with 

00 single butt straps and are single riveted, add *2 Q 

3 R When the circumferential seams are fitted with 

3 * double butt straps and are single riveted, add *1 R 

*S S When the circumferential seams are lap and are 

only double riveted, . . . add 

q T When the circumferential seams aTe lap &n& axs 
I single riveted, «A& 




Table of Additions— continut d. 
U When the e.ircuiiiferi'iitial smnis are lap, and 
the strikes of plates are not entirely under or 
over add '26 

V When the boiler is of such a length as to fire 
from both ends, or is of unusual length, 
such as Sue boilers, anil the circumferential 
Beams are fitted as described opposite, P, B 



When the circumferential seams are as described 
opposite Q aud T, V '3 should become V - 4. 
Bnt V may bo omitted altogether if the cir- 
cumferential seams be treble riveted and lap, 
and at least equal to 65 per cent of the solid 

W When the aeama are not properly crossed, add ■■ 

X When the iron is in any way doubtful, and the. 
Engineer Inspector is not satisfied that it is of 
the best quality, at least . . . add '< 



* Where marked with an asterisk, it may be advisable to 
urease the additions to tho nominal factor still further, if 
e workmanship or material be very doubtful or very unsatis- 
factory; or when the iron platea aro Tory thick, it may be 
" 'o add something more, particularly if the joints be 



nuuLmug iiiuiu, [>a |- Lie many 11 Liie jell 

i the paragraphs immediately proeedin 



advisable ti 

lap, as is stated u 

uHi' "i additions. 

t When the holes are bored or rimcred out in place, the case 
should be l'uI'.ihIIv cdiisid'Ttd. lis the ■.■irviiiisiamrs may warrant 
a reduction of the additions of A, B, C, D, F, G, H, or I, to the 
extent stated in the table. 

g Iron boilers that have not been specialty inspected by the 
Engineer Inspector during lb.; ivlnjlr ('(-nod ■ >( .ouslniction should 
be particularly examined, and the whole circumstances carefully 
.■oii-i.]i.ivil, with the virw ol detenoinin;; what additions should be 
added and the nominal factor thai should b>' used ; the addition 
T being equal to D + E + I + J or- , B+ '75 + "2+ -1. wpwJaVto. 
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Riveted Joints of Cylindrical Shells, Receivers, Domes, 

Ac. (Iron). 

The diameter of the rivets should never be less than the thickness 
of the plate, and in most cases should be greater. 

When the plates are thin, or when joints are lap, or when only a 
single butt strap is fitted, the diameter of the rivets should always 
exceed the thickness of the plate. 

The actual shearing strength of rivets is about five-sixths the tensile 
strength of the plate, but in iron plate joints it is usual to assume the 
shearing strength of the rivets as being equal to the tensile strength 
of the plate, and on this assumption the percentage strength of any 
joint or other particulars of the joint may be found by the following 
formulae : — 

p— Pitch of rivets in inches. 

S— Diameter of rivets in inches. 

A— Area of one rivet in square inches. 

n— Number of rivets in one pitch (greatest pitch). 
j^~ Diagonal pitch in inches. 

V— Distance between rows of rivets in inches. 

%— Percentage of plate left between rivets in greatest pitoh. 
%!— Percentage of rivet section as compared with solid plate. 
% 3 — Percentage of combined plate and rivet section when the 
number of rivets in the second row is twice that in the 
outer row. 

e— 1 For lap or single butt strap joints. 

6—1 75 For double butt strap joints. 

T=- Thickness of plate in inches. 

To find the percentage strength of any given joint — 

MOJt*) _ % . . . (1) 

p 

100 x A x n x c o/ f e%\ 

pxT " /o1 ' " ' (2> 

When the number of rivets in the second row is twice that in the 
outer row — 

100(p-2d) °/ o1 0/ (s) 

The lowest of the values so found is the percentage strength of the 
joint. 

The formula (8) is given, although its use will seldom be found 
necessary. In double butt strapped joints % or °/ o1 is always less than 
% a so long as the diameter of the rivet is not less than the thickness ctf. 

the plate, and in Jap joints when the diameter ia no\Ae^ < taartv - w - -. » 



To find d when p 

To find ? when ri 

To find <i and p 
known — 


I 

V 
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c, T are known s 


that % may 

T 
1'tf x*xo 

that % may 

- J» 

the required 


>e equal to %i— 
- * (1) 
e eqnal to %! — 

. . <» 

percentages are 

. . in 


*»»»«;■*/ 

, T are known so 

Ax»x« , 

an », u, T and 

%xT 


K.i 


-%)x7854xn 






(7) 



ICQ x % x T 

Rivets and Plate of Equal Strength (Iron). 
If it be desired to construct the joints so that tho shearing strength 
of the riveta may be equal to the tensile strength of the plates, 
equation (2] and the first term of equal ion (." i should be multiplied by 
7 a , and equation (8) and (7) \-y !■■>; I -300 should tie substituted for 
1-57 in equation (4), and equation (3) becomes applicable to lap joints 

when the diameter of th« rivt-ts is Us- than — ^r=- 
•6545 

Diagonal Fitches (Iron). 

In any case the di;:yoii:.l pi tell, p v . Utu.ru the outside and the next 
row of rivets slum 1:1 not he lewi [km is tumid by the foil owing formula : — 

(1) Ordinary i\p?n£ rivciinfr, and chain riveting when each alternate 
rivet is omitted in the outside row — 

■Bp-h-id = p c . 

V (lljH-4d)(y + 4tf) „ 

10 = 

Bat V should not l)o less than -~i in chain riveted joints, 

(2) Zig-zag riveting, when each alternate rivet is omitted in the out- 



\Z{Up + 20.i)(p + 20d) v 

20 
The value of the metal in the diagonal pitch ia only about five-sixths 
of what it is in the horizontal pitch ; therefore the net section in the 
diagonal pitch should bo one-fifth greater than it is in the horizontal 
pitch, or in the part of the horizontal pitch to which it ia 
<e ajaivalent in strength. 
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Iron Butt Straps. 

Butt straps should always be cut from plates, and not from bars ; they 
should be 01 as good a quality as the shell plates, and for the longi- 
tudinal seams should be cut across the fibre. 

When the plates are drilled in place, the butt straps should also be 
drilled in place, and after drilling they should always be taken apart, 
the burr taken off, and the holes in the straps countersunk with a 
slight taper from the outside. 

Double Butt Straps (Iron). 

When double butt straps are fitted, each butt strap should not be 
less than five-eighths of the thickness of the shell plate, but it may be 
necessary to have them thicker. With wide pitches an efficient and 
tight joint cannot be made unless the butt straps are sufficiently thick, 
and the thickness of each in such cases should considerably exceed 
live-eighths of the thickness of the shell plate. 

When the pitch is not the same in each row, or the rivets in each 
row are not the same size, the thickness of the butt straps requires to 
be increased to obtain the strength as well as to enable a tight joint to 
be made. 

The minimum thickness of butt straps is found from the following 
formulae : — 

Thickness of Butt Straps (Iron). 

P —Pitch of rivets in outside row of rivets. 

d —Diameter of rivets in inches. 

T —Thickness of plate in inches. 

T a — Thickness of each butt strap in inches (minimum). 

When the pitch of rivets is the same in each row — 
6xT c T a Double butt straps. 



8 

9xT 

8 



— T x Single butt straps. 



When the pitch of rivets in the outside row is double that in the 
row next the outt of plates — 

6{P r d) ^7 " T x Double butt straps. 
Q[P^d\xT - T x Single butt straps. 

Pressures, &c., on Cylindrical Shell, &c. (Iron). 

Unless the iron plates be proved to possess su^enoT qv\&S&&&, *& \» 
elongation and contraction 01 area, and with. such. &v\£\,Wfc Tgw^ 5 ^ 8 *^ 
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have a tensile stress exceeding SI tons per square inch, they should not 
be assumed to have a greater tensile strength thau 4 "000 lbs. per square 
inch. The smallest of the percentages as found by the preceding 
formulie (I) (2) or (3) should be used as the percentage strength of the 

f'oint, and the voni.iiii.il factor of safety should not be less than that 
ound. from the preceding table and the paragraph immediately 
preceding it (set pages 17, 18, 19, and 20). 

The working pressure should not exceed that found by the following 
formula : — 

T — Thickness of plate in inches. 
D = Insido diameter of boiler in inches. 
F-Factor of safety. 

r-Lowest of the percentages % %, %, divided by 100. 
B — Working pressure per square inch in lbs. 
47000 xrx2T B 






DxF 
BxDx 


F 


47000 x 2 
47000 x r 


2T 


UxF 
47000 x r 


2T 



Dx 

BxDxF 

2Tx 47000 

Iron boiler plates which are to bo subjected to flame or to the impact 
of heat should ho of suitable quality, and those equal to what follows 
may be considered so : tensile strength with the grain about 21 or 22 
tons per square inch, contraction of area about 20 per cent, and 
elongation about 16 per cent; across the grain, tewnla strength 
about 19 tons per square inch, contraction of area about 12 per cent, 
and elongation 10 per cent., when the specimens are tested in strips 
2 inches wide and the elongation taken in a length of 10 inchei. 
The plates for futTiaees, ivuiihustiun boxes, and all parts exposed to 
the direct impact of tlame and heat should not be of a low quality. 

Iron plates may be eunsidered suitable for tin- shells of boilers, if 
not exposed to Hamo and the direct impact of heat, and if not to be 
flanged, if they have a tensile strength with the grain of about 21 or 
22 tons and across the grain of about 18 tons per square inch, with 
a cunt radio u of area ami elongation slightly less than that for fur- 
nace plates; but when the plates are about three-quarters of an inch 
thick and upwards, they are not generally quite so good. In another 
part will be found some remarks as to iron boiler plates (im p. 4 
etscq.), from ivhieh it "ill be seen that better qualities of plates can 
be made, but better qualities than those give:, above are seldom 
"—- ' L y really good makers except at a very V\uji t™*- 
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Curved Ends of Cylindrical Iron Boilers. 

When the ends of cylindrical boilers are carved to join the shell, the 
working pressure should not exceed that found by the following 
formula : — 

t B- Radius of curved end in inches, 
d— Diameter of tabes outside in inches. 
T«* Thickness of tube plate in inches. 
0— Pitch of tabes in inches horizontally. 
%- Percentage of iron left between each tube as compared with the 

solid plate of a length eooal to p. 
C— 9500 when the stress is with the grain of the iron. 
C— 8000 when the stress is across the grain of the iron. 
B— Boiler pressure per square inch in lbs. 
r- Percentage of plate section (%) divided by 100. 

1004 



100-% 

OxrxT 

R 

RxB 



- Bf 



- T 



Cxr 

As all the tube plates are more or less injured by expanding or 
drifting the tubes, the above constants should be considered as 
mftTMmiTn ones, and when the iron is not of very good quality, both 
as regards tensile strength and ductility, the constants should be 
reduced from 0500 to about 7500, and from 8000 to about 6500. 

Cylindrical Superheaters (Iron). 

The strength of the joints of cylindrical superheaters and the 
factor of safety should, when made of the best quality of iron plates, 
be found in a similar manner as for cylindrical boilers and steam 
receivers, but instead of using 47000 lbs. as the tensile strength of 
iron, 80000 lbs. should be used ; where the heat or flame impinges 
at or nearly at right angles to the plate, 22400 lbs. should be substi- 
tuted. 

When a superheater is constructed with a tube subject to an external 
or collapsing pressure, the working pressure should be ascertained in 
the same way as the working pressure for circular furnaces, but the 

* If the percentage strength of the horizontal riveted seam above the tubes 
be less than the percentage of plate left between the tubes, it should be used in 
the above formula for calculating the working pressure, &c. 

t If the thickness of the curved plate be less than that ot tta \.\ta«\>\«te. t >2bfe 
percentage left in each should be multiplied by Ha TeapecXVvfc VYAcyLw*^ rcoA> 
the leaser of the two values used in place of rxT, as given int\ift loroflftsu 



a6 mos 

constants should be reduced at least 36 per cent., anil if much flame 
passes through the tube it may be necessary to reduce the constants a 
great deal more, as the iron plate when hot may he less tbau about 
0!ie-liftli of the .strength of the cold plate. 

Win:] raperhrartera are constructed so that they cannot be entered 
on account of tbeir size, &c. , they should have a sufficient number of 
openings through ■iliii.li :i T 1;- ■ i . ■ 1 1 lj:I l in.sp.-Miou of the whole of the 
interior can be made, aud the doors for these openings should he made 
and secured in the samo way as manhole and Inudholu doors, and the 
(ij.'1-iiiiii.'s still'' !ii-[ mi 1 si ivn^i I j ---tii --- 1 in like manner. 

When a superheater can be shut olf from the main boiler or boilers 
it should be litted with a safety voire of sufficient aira, and so con- 
structed tbit the pressure on it. t.iniii.l lie in '..Tensed when steam is up. 

The least size of safety valve on n superheater, unless there be some 
very goml reason to tlie contrary, should he .1 inches diameter. 

Drain pipes should in all cases be. titled to each su|ierheater in 
which a collection of water in tho bottom is possible ; a drain pipe is 
also desirable to allow of any mud being washed away. 

Circular Iron Furnaces. 

The working pressure on plain civoiilfu- furnaces, when they i 

horizontal, and made of wrought iron plates of the beat quality, 

should not exceed that found by the use of the constants and formula 

which follow, provided the pressure so found does not exceed that 

arrived at by the use of the formula 8Q0 ^ xT 

D — Outside diameter of furnace in inches. 

*L- Length offnnia.ee in feet 

T-Thickness of plate in inches. 

B — Working pressure per square iuch in pounds, which should not 

exceed that found by the formula — =- — B. 

s of the case, the values 



Furnaces with Welded Seems or Butt Joints and. 
Drilled Rivet Holes. 

When the longitudinal seams are welded, . . . C-90000 

When the longitudinal teams are double riveted and 
fitted with single butt straps C- 80000 

When the longitudinal seams are singlo riveted and 
fitted with single butt straps, C = 80000 

When the longitudinal seama are single riveted and 
fitted with double butt straps, C = B0000 

- The length should be meaimed between the rings, Bawling hooju, At, If m 



a dbe loneitiidnud Beams are double riveted and 

mdk musk Thau strap*, C- 85000 

a the imyniinVnmT Beams art singlf riveted and 

vfli single bnfit straps C— 75000 

a 1jh* limgTtndiiuiJ Beams are single riveted and 

in% double "butt straj*, ... . . C—S500D 



a 4w lin^g ii^ fTrpal Beams are double riveted and 

I, . C-80000 

a Ox longitudinal seams art dcrabk riveted and 

■eDed, C-75000 

a nne longitudinal ■earn* are wrngl* riveted and 

K C-7D000 

a ibe Inngitndinal aaamE are single riveted and 

vDad, C-65D0D 



a H» longitudinal seams are double riveted and 

U €-75000 

a Une longitudinal seam s are double riveted and 

«Qed, C-70D00 

a ti« langrfcndinal Beams are single riveted and 

i, C-65000 

a the longitudinal aeamfi are single riveted and 

«Hed, . . C-00000 

ftiQowing f annuls for the "working presBnre is intended far 
i up to about 10 feet long and of ordinary diameters, and Vben 
^t±i exoeedfi thai, it it advisable in all cases to "fit strengthening 
-boons, fee.: — 

(lH-l;KD 

CyT> - D 

(L-rl;xB 



/'Lrl.yg 



i* = T 



CVT 1 ' 
1)>B 

'L — 3 * IJ >■ B P 

T* * ' ' 

woritiii g jiiPMumt - should nut exceed that iouiiti tn the limiting f annulh 
I . Thf pressim* arrivec at In tht use of tat TuXAsk T&uk. &> v> T» teaks 



Vertical Furnaces or Fire Boxes (Iron). 

In the case of upright fire boxes of donkey or similar boilers, 10 per 
cent- should lie i]i; Uiiicil ['s i">»j"i iht i/on^tauis applicable to the respec- 
tire classes of work, description of seam or joint; bnt a greater redac- 
tion should be made if the diameter does not decrease at least one inch 
per foot of height. 

Curved Tops of Combustion Boxes (Iron). 

The curved tops of combustion boxes, on account of the want of 
continuity, are not capable of withstanding nearly the same pressure u 
a complete cylinder of the same radius, and should be stiffen edby T bara 
The constants for plain cylindrical furnaces, when applied to the top of 
combustion boses, should be considerably reduced; the tops of er~ 
bustion boxes have been known to come down at about half the preSE 
suitable for a round furnace having the aanw thickness of plate 
radius. 

The curved tops of combustion hoses should be efficiently stayed to the 
end of the boflea : and when then are double combustion boxes, back 
to back, they should be sffloii ntly tied togi ther. The length of the box 
in inches, multiplied by the radius of curvaturo in inches, is the least 
surface in square inches for which stay power is required ; bnt it may 
be necessary to provide more stay power if the longitudinal stays are 
not sufficii-Tit t<> support the end plates to about the level of the top of 
the combustion boxes. 

It is desirable that the radius of curvature be not leas than the 
width of the box, in order to avoid, as far as practicable, any flat 
surface on the top corner nest the tube plate. 

The plates should be of a very good quality. 

Corrugated Iron Furnaces. 

The working pressure for corrugated furnaces made of the best quality 
of iron plate, pruvHcl they aiv pruutiettily i: ire ill sir, and machine-made, 
and the plain parts at the ends do not exceed 6 inches in length, and 
the plates not less than "' 1(i iviih thick, when new, should not be greater 
than found by the following formula, where 

T —Thickness of plate in inches. 

D«=Meau diameter in inches. 

C =. 9000. 

B —Working pressure per squ; 
CxT 
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i a furnace is riveted in two or more lengths, the case should be 
isidered, as it may not be prudent to allow the same pressure 
. there is no circumferential seam, 
corrugated furnaces should be made of plates of the very best 

and free from laminations, otherwise tney will probably very 
jcome defective, and necessitate portions being cut out and 
put on ; it is therefore most desirable, when iron is used, that 
Late be tested and also carefully examined, both before and after 
rrugated. If this be not particularly attended to, trouble is 

ensue, and great expense will be caused by renewing the 
i. 

Flat Surfaces (Iron). 

iressure on wrought iron plates forming flat surfaces should not 
that found by the following formula, but when the surface is 
inch as is the case in launch boilers and several descriptions of 
tilers, the pressure found in the tables in another part is that 
hould be used. 

iressure in all cases may be taken from the tables Nos. 2 to 80, 
'aces, iron plates, but in the case of small pitches the pressure 
always be taken from the tables, and not arrived at by the 

to 

# • 

Tiicknese of the plate in sixteenths of an inch, 
urface supported in square inches, 
(forking pressure in pounds per square inch. 

onstant according to the following circumstances : — 

Constants. 

80. When the plates are not exposed to the impact of 
heat or name, and the stays are fitted with nuts 
and with doubling strips not less in width than 
two-thirds the pitch of the stays, and not less 
in thickness than the plates they cover, and are 
riveted to the plates, 160 

50. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with nuts 
and with washers of not less diameter than two- 
thirds the pitch of the stays, and not less in 
thickness than the plates they cover, and are 
riveted to the plates, 150 

00. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with 
nuts and with washers, the latter being at least 
three times the diameter of the stay and two- 
thirds the thickness of the plates they cover, . 100 

90. When the plates are not exposed to the impact of 
heat or name, and the stays are fitted mm TuaXa 
only, ^ 
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Constants. 
C= 00. When the plates are evposeil to the impact or 
heat or flame, and steam is in contact with the 
plates, and the stays fitted with ants and. 
washers, the latter being at least three times 
the diameter of the stay nml two- thirds the 
thickness uf tlit plate tliey rover, ... 60 
C= 54. When tlif plaits af ■■xpos'.'d to the impact of heat 
or flame, and steam is in contact with the 

Elates, and the stays are rifted ivitli nuts only, H 
en the plates a v.- exposed to tlit- irupaet of hoat 
or flame, with water in contact with the plates, 
and tlit stays screWi-d infj the platE and fitted 
with nuts, BO 

C— 60. When the plates are exposed to the impact of heat 
or flame, with water in nintad with the plates, 
and the stays screwed into the plates haying 
the ends riveted over to form substantial 
heads 6G* 

C— 36. Wbeti tin; plates are exposed to the impact of heat 

!l::-.- . ' : . I: I. tl.- 

plates, with the stays screwed into the plates, 
and having the ends riveted over to form sub- 
stantial heads 36 

Whet) duiibling plates of not less thickness than the plates they 
:over are riveted ou "Htsi'.li'. and rover the plates, the pressure found 
by the nse of the constant 160 may be increased by about 25 per cent., 
but such a method uf eolisl ntttion is not ronsidered the best ; and 
whenever doubling plates art lined to .'over the whole of the flit 
surface, the circumstances of tin ease .-h-iiH In; g/»:-:i>l!i/ considered. 

The values of the letters in the following formula will be found 
immediately preceding the table of constants: — 




■1 - (. 

When the stays are screwed into the plates and the ends riveted, tl 
Engineer Inspector should seo that the stays are a good fit ; for if they 
lgtng on theplaten^ai 



ends of the 

:■ iiH-n-.i.i-jl alitAit ' ' 

after jgwciatlj/ considering il,v ease it is tliouijiil auvisaUeViio 



d, the 
ftliey 

ertita 

he I'. ■!)■.:■, 
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m 

not, the pressure, as found by the formula and appropriate constant, 
by the tables which are in another part, should be reduced ; the 
>unt of such reduction should be settled according to the circum- 
ices of the case. 

Hien the ends of riveted stays are worn, or any of the nuts are 
ut, the Engineer Inspector should be particularly careful as to the 
isure he allows the boiler to be worked at, since it may be necessary 
educe the constant 60 by one half or even more, so as to insure that 
pressure is not too great ; but in all such cases, if it be possible, 
' stays and nuts should be fitted rather than work, even for a short 
e, at a reduced pressure ; neglect of such easily remedied imperfec- 
ts has frequently resulted in disastrous explosions, 
f a plate be cracked at the hole for the stay, the piece should be cut 

ana a washer or plate riveted on and caulked, the stay should 
renewed by a larger one, and screwed into the washer, and the ends 
ited or nuts fitted ; the latter is far the better way. If nuts are 
perly fitted, and proper fire bars used, those in the furnaces will 

as a rule set burned off unless through carelessness or want of 
ration. This more particularly applies to marine boilers with 
oral draught, and not to boilers in which forced draught is used. 
Vhen stays are screwed into the plates, the tap used should be long 
ugh to tap both plates. 
'he iron of which screwed stays are made should be of a particularly 

and ductile quality, more particularly when the ends are to be 
ted, otherwise the nveted heads will be of little or no use, and the 
jads will probably be so damaged as to greatly impair the efficiency 
he stay. Gold-short iron should not be used. 
lie plates forming flat surfaces are sometimes stiffened with T or L 
s, but such a method of construction has many disadvantages and 
advantages, except when used round manhole or mudhole openings ; 
rever, if they be used, little allowance should be made for them, and 
a only after specially considering the case. 

Direct Iron Stays for Flat Surfaces. 

"here should not be a greater stress on solid wrought iron screwed 
tb which support the flat surfaces of boilers, than 7000 lbs. per 
are inch of net section, but the stress should not exceed 5000 

when the stays have been welded or worked in the fire. Stavs 
ich have the ends "jumped on" are not reliable, and should never be 
d ; palm ended stays are objectionable ; welded stays are not 
irable. It is advisable, even when solid wrought iron screwed stays 
used, not to have a greater stress on them, when new, than about 5000 

per square inch, and about 4000 lbs. on welded or worked stays ; 

extra cost, at first, will ultimately be more than saved to those 
have to pay for renewals and repairs of boilers, 
["he size 01 stay, &c, may be found by the iottomug tacm\&s& <st 
a the tables, Nos. 31 et seq. : 



raoK 

A — Surface to be supported in square inchoa. 

S = Stress on stays per square inch of net section, in 11 

B = Pressnre (working) per square iuch in lbs. 

a, —Area of stay iu square inches. 

d —Diameter of st.iy at button uf thread ill inches. 



V'7I 



When a stay is attached by bolts or rivets, the aggregate area of tlw 
bolts or rivets should exceed the area of the stay. 

When a stay is attached by hulls or rivets, ami they are subjected Ui 
a single shearing stress, their area should be about 20 per cent, more 
than the stay; but if subjected to double shear, their area may be 
about 2S per cent, less than the stay ; if the stay be welded, the 2f 
per cent may be reduced to 10 per cent, and the 25 per cent, in 
creased to 30 per cent. 

Direct Stays attached to Wrought Iron Cross Bar* 
or Beams. 

When a direct stay is attached to the centre of a wrought iron eras 
bar or beam, and the cross bar or beam is attached by two smaller stays 
to the plate, the aggregate area of the small stays should be about 25 per 
cent, more than the area of the main direct stay. 

The working pressure, breadth, depth and length of the wrought 
iron cross bar or beam can be found by tin folloivinf; formula : — 
B«= Working pressure per square inch in pounds. 
6 — Breadth of beam in inches minus the diameter of the hole in 
inches for main stay. 
"D = Depth of beam in inches. 
L = Lmi >it li uf Ik-urn froai reutro to centre of sin: ill stays in feet. 
S- Surface in square inches to be supported. 
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All the holes in the cross bar should be carefully drilled, so that they 
are made all true with the faces of the cross bar, and so that all the 
nuts on each face will bed properly. The end holes should be exactly 
equidistant from the centre of centre hole ; care should also be taken 
that the small stays are fitted in so that they are parallel. If this be 
not attended to, undue stress will be put upon them when there is a strain 
on the main stay ; it is also essential to have each set of small stays 
exactly opposite each other, for if not, they will be unduly strained when 
a stress comes on the main stay. 



Diagonal Iron Stays. 

The area of diagonal stays should not be less than that found in the 
following manner : — 

first find the area of a direct stay needed to support the surface, 
then multiply this area by the length of the diagonal stay, and divide 
the product by the length of a line drawn at a right angle from the 
surface to be supported to the end of the diagonal stay ; the quotient will 
be the area at the smallest part of the diagonal stay required, or it 
may be found by the following formula) : — 

a —Area required for a direct stay in square inches. 

H— Length of diagonal stay in inches.* 

L = Length of line drawn at a right angle from the surface to be sup- 
ported to the end of the diagonal stay in inches. 

«!= Area of diagonal stay in square inches. 

d = Diameter of diagonal stay in inches. 

A — Surface to be supported in square inches. 

S = Working stress per square inch on stay in lbs. 

B — Working pressure in lbs. 

* Although Hand L are given in inches, feet may be u»e& U \Ktfbl&.VEAAi vc* 
used in term* of feet 
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When the Jialm end of a diagonal stay is attached to the shell, tie 
area, of the rivets or bolls, subjc<.-t'j'l in single shear, should have an 
aggregate area of about -20 pa cent, greater than the stay ; if, however, 
the end is so made as to be attached Ih'twccu two angle bars, the holt 
or jiin may have an area of about 25 per cent, less than tho diagonal 
stay, but the area of the rivets attaching the angle bars to the shell 
should be about - 20 p.-r rem. greater than the area of tho diagonal stay. 

It is desirable that all diagonal stays be forged and worked oat of 
thesolid; but when this is uoi dme', ami iln-y arc welded or if the holes 
in the palms or ends are punched ur drilled, in.-it«:a>l of being drilled bo 
as to entitle them to be considered as first class, the additional rivet 
area, as stated in the foregoing, may be 10 per cent instead of 20 per 
cent ; and the reduction of area, when the belts, pins, Jic, are in double 
shear, may be abnnt SO per cent, instead of 25 pel cent. Punching 
Ihe h.ilra is very objectionable. 

Diagonal stays arc not recommended except when direct stays 
Cannot be fitted ; when they are used thoj should lie well mode, 
properly fitted, and specially looked after by the Engineer Inspector. 

The ends of iii.u.'(m;il stays should not U- l„m ami I levelled washers 
should I hi Ikteii under the nuts inside innl on i side tho boiler. 

The palm ends >l diagonal stiiy j should be forged out of the solid, 
and tho holes in the. palm should be drilled, and either the shell 
drilled when the stay is in place, or the shell may be drilled first and 
the stay drilled in place. 

Ends "jumped on " are not only objectionable, but dangerous. 

The length of diagunal stiys should be as great as practicable. 

The most desirable and efficient method of fitting diagonal stays, 
when it is necessity ilml they should be used, is to have a palm on 
one end riveted to the shell, and the utb-r cud screwed and having 
tints inside and o::t-i:h- tin} lu/ih:r, with property htWihiiveUwi washers 
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Stays in General (Direct and Diagonal). 

The stays should be well fitted, and each one carefully tightened, 
and, as far as possible, every stay in a group should have toe same 
normal strain on it If care be not taken in fitting and tightening up 
stays they are liable to give way, and with them the plates to which 
they are attached, owing to too much strain coming on one stay. 

When diagonal stays are fitted it is particularly necessary to see that 
the bolts or rivets by which they are secured are made to fit properly, 
so that each has only its fair amount of strain. Stays should not be 
reduced in the body. When a strain comes on those which are so 
reduced they stretch more than stays which are of the same diameter all 
over as at the top of the threads of the screwed parts, and such 
stretching is very injurious to the boiler; moreover, stays in almost 
every case corrode in the body, and not at the screwed ends. Besides, 
not being as efficient, such stays require renewing much sooner, which 
is expensive, the original cost for properly proportioned stays being 
much the same, and the increased weight very little. 



Gusset Iron Stays. 

When gusset stays are used, their area should be considerably in 
exeats of that required for diagonal stays. 

When a gusset stay is attached between double angle bars (which 
they shouH always be in preference to a single angle bar) the aggregate 
area of the rivets attaching the angle bars to the shell should be about 
20 per cent greater than that required for a diagonal stay, and the 
aggregate area of the rivets which attach a gusset to a single angle 
bar should also be about 20 per cent greater than that required for a 
diagonal stay; but the area of the rivets when the gusset stay is 
attached between two angle bars, the rivets being in double shear, may 
be about 25 per cent, less than the area required for a diagonal stay. 

Gusset stays have many disadvantages, and only one advantage as 
compared with direct stays ; but as a diagonal stay can be used in most 
cases where a gusset stay can, it should be used in preference ; but 
solid screwed direct stays should be fitted wherever it is practicable, 
as they are by far the best and most reliable. 

When, however, gusset stays are used they should be fitted properly ; 
the holes in them and in the angle bars rimered out when in place, and 
the rivets should fit well ; care should be taken that the angle bars are 
placed at the proper distance apart, so that the gusset plate is a good 
fit between the sides of the angle bars. 

A good quality of plate should always be used, and the holes should 
not be punched but drilled for the rivets ; the e^e^ ol \Xtfb ^\* 
should hare a sufficient quantity planed off so as to VnsaT^ >2ia»X "Caa 
iqjury caused by shearing is removed. 



Girders for Flat Surfaces [Iron). 

When the tops of combustion Treses or other purls of a boiler ire 
supported by wrought iron plates or solid wrought iron rectangular 
girders; proviikil [.ii;ii i 1 l ■ .■ gin Its jn- !x>! subjected to a greater tempera- 
ture than the ordinary heat of steam, and, in the case of combustion 
chambers, that the ends are properly fitted to the edges of the tnte 
plate, and the back plate of the eomnuftion box, or to the tube plates 
when the boiler is fired from each end, and the combustion box is iu the 
middle; the working pressure should not exceed that found by the 
following formula : — 

W=» "Width of combustion box in inches. 

P = Pitch of supporting bolts in inches. 

D —Distance between the girders from centre to centre in inches. 

L — Length of girder in feet. 

d — Depth of girder in inches. 

T -Thickness of girder in inches. 

B —Working jiivnaiirs per sijuare inch in lbs. 

C —500 when the girder is htted with one supporting bolt. 

C —760 when the girder is fitted with two or three supporting bolts. 

C — 860 when the girder is fitted with four supporting bolts. 



stays and flat surfaces, or by the Tables Nos. 41 and following. 
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Compressive Stress on Iron] Tube Plates. 

The working pressure on iron tube plates should not exceed that 
found by the following formula: — 

D —Least horizontal distance between the centres of tubes in inches. 

d —Inside diameter of the ordinary tubes in inches. 

T — Thickness of the tube plate in inches. 

W— Extreme width of combustion box in inches, from the front of 
tube plate to back of fire box, or the distance between the 
combustion box tube plates when the boiler is double ended 
and the box common to the furnaces at both ends. 

C- 15000. 

B— Working pressure per square inch in lbs. 
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If the iron for tube plates be not of good quality they are very liable 
to crack, more particularly the tube plate in the combustion chamber, 
and the tube plate opposite the furnace when the tubes directly face 
it. Scale and dirt being particularly liable to accumulate on the 
plate around the end of the tubes, it is therefore more liable to be 
affected by the intense heat to which the plate is subjected. The plate, 
after the tubes are expanded or drifted, has a considerable amount of 
strain on it, and therefore should be of a very ductile and homogeneous 
quality. 

Uptakes (Iron). 

The strength of iron uptakes of vertical boilers and others of this 
type, should be considerably in excess of that required for ordinary 
superheaters, subject to external pressure. 

bowling rings or flanged joints add to the strength and allow for 
expansion ; T or L hoops riveted round/ although not* so desirable, 
may be employed to increase the resistance of the tubes against collapse. 
The use of Bowling rings or flanged joints with a moderate thickness 
of plate is very much better than very thick plating. 

When flaming coal is used, great care is required and. e*ta*. %tasft^£\i 
absolutely necessary in the uptakes ; the tensile atteikg&i oil >&& Yswa. 




D being ual to the diameter, 1 to the nitabte factor of safety, T 
to the thickness of the plate in inch**, % to the calculated prrcentige 
strength of joint, r to the percentage divided by 100, and 40000 the 
tensile strength pet square inch En lbs. of the iron plate. B equalling 
the working pressure. Generally it U advisable to make the ends of 
the same thickness as the cylindrical part. 
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Dished Suds .Iron . 



Dished ends should be stayed. If they be theoretically equal to the 
pressure needed, when ..'on.idered as portions of spheres ; the iron 
stays, when solid, not welded or worked in the Ere, should not have 
a stress on them exceeding 11000 lb*, per square inch of net section, 
but the stress should not eiL-eed 10000 lbs. when the stays have 
been welded or worked in the fire. If they are not theoretically equal 
to the pressure needed, they should be stayed the same as flat surfaces. 



Welded Seams (Iron). 
Welding learns in the shells, receivers or domes of iron boilers is not 
" reliable method of construction, there being at the best a 

ount of uncertainty about such seams, as thev have been known 

give out when least expected. They are not worth more than from 



s 

during the process of welding, and has been proved to be very fcnf 
sad hat broken ereo at less than one.fourlh of what"~ 



ating, Ac., 
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to be worth. 9000 lbs. per square inch is a low strength for the shell 
plate of a cylindrical boiler, and welded seams hare given way at 
that stress. Heating the plate, kc, as is done when welding, causes 
portions of it to be in tension, and portions in compression, and the 
stresses set up are such as to cause it to fracture at a low tensile stress, 
or when vibration takes place. Although these great drawbacks as to 
welded iron seams exist, and welding is not recommended, cases may 
aeeosfeiiaJZy arise when an Engineer Inspector may not always feel justified 
in refusing to accept them, but in no case should more than from about 
00 to 70 per cent, as a maximum of the strength of the solid plate be 
allowed, as that is the utmost value when the iron is very good, and 
the workmanship and method of welding the best that they can be. 

When seams are welded, if the whole plate were heated and allowed 
to cool gradually, it would remove some of the evil, but that is not 
practicable with large shells, yet the joint and about 12 inches on each 
side may be heated and allowed to cool gradually. In smaller cylin- 
drical articles, such as domes, they should when welded always be 
heated carefully all over and allowed to cool gradually ; although this 
may not be so necessary in the case of furnaces, as they have to bear a 
compressive strain, yet it is desirable that the injurious effects of 
welding should be removed as much as possible by annealing. 
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There being many descriptions or qualities of steel, before it is used 
in the construe tin 11 of boilers, il is essential that tin' general quality of 
the particular steel to bo used should have been proved suitable for the 
purpose; the quality of iron varies very considerably, but the variations 
arc small compared with the variations in steel. Iron, ia frequently 
used without testing, alllioiijrli sin-h hidisri iuimute. use of iron is not 
recommended, but to use steel without proving its quality, is fraught 
with very great danger; however, if proper precautions be taken to 
prove that the quality is suitable, and all good makers are quite willing 
to prove the quality of their steel, it may with much advantage be 
employed in the construction of boilers, provided that attention be paid 
to the following : — 

Testing and Harking by Makers. 

One or more pieces cut from each plate and bar should be tested for 
tensile strength and elongation, and both results stamped on the plate 
or bar, when practicable, where they can be easily seen when the 
boiler is construct i.-il; ■Jim sliouki 1-; ■ [■■ 1 1 1 ■ by tin- steel maker, but if by 
accident it he not done at the stoel works, it should be done at the 
boiler works before the plates are accepted. 

Testing and Marking, dec., by Inspector 

ir responsible for tin* 
le of the tests, but if unable to do so he 
should select at least one in four of the plates, either rti the steel works 
or in the boiler maker's works, and witness the testing of at least one 
strip cut from each selected plate ; In; should also sec that the plates 
which the maker tests are all properly marked, so that he can after- 
wards distinguish those he sew tested from those which were tested 
by the maker, but not in his presence, and so be in a position to know 
the quality of all the plates. The foregoing as to testing and marking 
plates also applies to bars for stays and rivets, except that only one 
in twenty need be tested when not over 1 inch diameter, one in twelve 
when not over 1J inch, and one in eight whi-n exceeding 1£ inch. 

There should be at least one test piece cut off each end of plates thit 
are 15 feet long or over, and one from each corner when over 20 feet 
long; if the results of testiug are within the p resell bed limits, the mean 
of the results of the tests of the pieces off each end should be stamped 
on the plate. In all cases where the results, >f tin.' li rat tests are unsatis- 
factory, duplicate and triplicate tests should be made, and if these fulfil 
r/ir twmlitimis, tin.- phttvs .'nay lie considered a\vita\Ae. 
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Working Stress not Over Iron. 

If for the plates from which the Inspector selects the foregoing pro- 
portions, a greater working stress is wished than is approved of for 
iron, tests for tensile strength and elongation should be made, and 
those for which no allowance over iron is wished may be tested for 
resistance to bending, if preferred. In the latter case, the tensile 
strength and elongation stamped on each plate by the maker should 
be noted by the Inspector, as well as the results of the bending tests. 
In all cases some bending tests should be made on strips both tempered 
and otherwise. 

Test Strips or Pieces. 

The breadth of test strips for tensile strength should be about 2 
inches, and the elongation taken in a length of 10 inches should be 
about 25 per cent, but never less than 20 per cent. The test strips 
should be carefully prepared and measured. Sufficient should be cut 
off the edges of the plates by a planing or shaping machine to remove 
the injury done by shearing. The test pieces from bars may be pre- 
pared in a lathe or by a machine, and should never be heated and 
worked down under the hammer. 

Bending Tests. 

The bending tests for plates not exposed to flame should be made with 
strips in their normal condition, and occasionally also some tempering 
teste should be made ; but strips cut from furnace and combustion box 
plates, &a, should be heated to a cherry-red, then plunged into water 
of about 80° F., and kept there until of the same temperature as the 
water, and then bent. The bending strips should not be less than 2 
inches broad and 10 inches long, and they should be bent until they 
break, or until the sides are parallel at a distance from each other of not 
more than three times the thickness of the plate, which test they 
should bear without cracking. 

Tensile Strength, &c— Shell Plates. 

The tensile strength of the plates not exposed to flame should be 
about 28 tons, and should not exceed 32 tons per square inch of section, 
and 28 or 29 tons is a fair stress to use in the calculations for the work- 
ing pressure of cylindrical shells, if the plates comply with all the 
conditions which have been previously stated ; but when lightness is of 
much consequence, if the tensile strength is not less than 27 tons, 29 
tons may be used in calculating the working pressure ; if 28 tons tensile 
strength, 30 tons may be used ; if 29 tons tensile strength, 31 tons may 
be used ; and if 30 tons tensile strength, 32 tons may be used in. caAcw- 
lating the working pressure for cylindrical sheWs. ^\\fcT\ «te&'tarfYb% 
a higher tensile strength than that named hereha^\i^u^\ON^«v»Jw^» 
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for boilers, the weight of the boiler may he further reduced, but it is t 
tlio steel maker that we must look to ii.voTiir.lish (his ; but taking into 
account the effect of corrosion, ka., i is ■ 1 ich should Ik 

well considered before approval is given to the lightening of the 
scantlings, for, except in a few cases, surh will not be economic*! to 
shipowners and owners of boilers. When a high tensile strength i 
aimed at, care should be taken that the ductility and reliability of tht 
plate are not sacrificed. 

Tensile Strength, &c. — Furnace and Flanging 

Plates, &c. 
The tensile stroii-'th of liinm.-e, flanging, and combustion box plate! 
may range from 26 to 30 tons per square inch, and should have an 
elongation, taken in 10 inches, of about '25 per cent., and never leii 
than 20 per cent. ; it is very desirable that the elongation should not 
be less than 25 per cent. 

Bars, Stays— Tensile Strength, &c. 
Bars for stays should be tested. Solid steel screwed stays, which 
have not been welded or olliervlsu worked after heating, may have a 
working stress of 9000 lbs. per square inch of net section, provided the 
tensile strength l>e from 27 to 32 reins per square inch, and the elonga- 
tion in 10 inches about 25 per cent,, and not less than 20 per «"" 
hut if a stress of only about TOuO lbs. per square inch of net sec: tin 
adopted, it will prevent the necessity of renewing the stays at sue 
early period in the life of tha boiler, and so he more economical, except 
where a slight saving in weight is of great importance. Steel stavi 
which have been welded or worked in the fire have been found to be 
nnreliahle ; therefore, they should not be used. 

Rivets — Tensile Strength, Ac- 
Bars from which rivi.-ls bit made should be tested, and generally a few 
rivets of each size should also In: selected, mid should he turned and 
tested for tensile strength, te. The bars for rivets should be from 2fl 
tons to 30 tons per square inch, and the elongation in 10 inches not 
teas than 25 per cent., and the contraction of area about GO i*r cent 
Tho tensile strength •'(' rivets may be from 20 to 32 tons per square 
inch, nnd the contraction of area about 60 per cent 

The rivet before being tested should be turned, and the length 
of the parallel part should be 2'5 times tho diameter of the turned 
part. 

Recording the Results of Tests. 

The results of till the tests of the plates, bars, rivets, lie., should 



should be 
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Annealing. 

•that Are punched, flanged, or locally heated should be care* 
Jed alter being so treated. The plates should be heated all 
operation in a properly constructed furnace, and then allowed 
dually. 

Local Heating. 

sating of the plates is very objectionable, and should be 
> many plates have failed from having been so treated. If 
attended to, serious accidents are likely to result. 

Welded Plates. 

ites which have been welded should not be used when sub- 
tensile stress, and those welded and subject to a ootnpres- 
should be efficiently annealed in a properly constructed 



Drilling in Place. 

rt holes in the furnaces and longitudinal seams of cylin- 

ls should be drilled after bending. If proper machines be 

not only better to drill in place, but is also cheaper than 



Punching and Boring. 

Lg plates and afterwards boring them is not recommended ; but 
one care should be taken that a sufficient quantity is bored out 
move as far as possible the very injurious effect of punching. 
t that when a half inch plate is punched nine-sixteenths inch 
3 to be bored out to fully twelve-sixteenths, and an inch 
hed one inch and one-sixteenth requires to be bored out to 
and five-sixteenths to remove the pernicious effect of the 
the plates, and consequently plates of greater thickness 
have more bored out so as to remove the injurious effects of 
There is nothing gained by punching and afterwards 
d there is also more or less risk of the injury done by the 
t being removed, and therefore such a barbarous tool as a 
uld never be used to steel plates. 

Punching and Annealing. 

ig plates and afterwards annealing them is decidedly ssv 
ble method, and before it is done the special &s&8nX. ©1 \fckfc 
nspector should be obtained ; if he assents, \\, \a s«ae?i\Ss\ 
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that ha should .-I'.i-lV him-ill (!i;l'l r L i ■ ■ ;u;:i'.,i[iii^ is done properly and 
in a properly constructed furnace. Punching the holes before the plates 
ire bent is very objectionable, and generally this cannot be convu- 
niently clone afterwards, and as nil punching should be avoided it c»nnot 
be too strongly hilviL upon Llmse mliii-fsu-ii 1.1ml drilliii" in place is the 
only really satisfactory method of perforating the plates. There can 
seldom or never be any good reason for punching, or punching and 
afterwards boring, and thi'ie are runny g'«'d i-.'i.s»;n why this should 
not be done. There are several very suiliiliU- drilling machines, whick 
are used by all first class boiler maker- uml Ibmi'l to be of great advan- 
tage, and tho purchaser of boilers and all interested will bo acting witli 



;ho plates fur rvliniln';d shells, receivers, domes, Jfcc, and the 
rivets, comply with tliu lori'^'inK i-eiinlitsi.nis, the percentage of strength 
of any joint or other particulars of the joint may be found by tlw 
following formula!; — 

p —Fitch of rivets in inches. 

d = Diameter of rivets in inches. 

A —Area of one rivet in square inches. 

n —Number of rivets io one pitch (greatest pitch]. 

% —Percentage of plate left between rivets in greatest pitch. 

%( — Percentage of rivet section as compared with solid plate. 

%2 — Percentage of combined plate and rivet section when the 
number of rivets in tho secoud row is twice that in the outer 

r. — 1 for lap or single butt strap joints. 
c — 1 "75 for double butt strap joints. 
T-Thickness of plate iu inches. 
To find the percentage strength of any given joint — 
lOOtj) - d) _ „ 



When the number of rivets in the second 
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hen <2, *, c, T are known so that % nay be eqaal to Xi — 

23xAx«xe . ... 

28xT + * " » ... (5) 

and p when «, c, T and the required percentages are 

l-55x%xT 



(100-%)x*xc 

100xl-55x%xT 
(100-%)*xwxc " F 

Steel Plates and Iron Rivets. 



(7) 



jts be used in steel plates ; to find the particulars of any 
going formulae should be modified as follows: — 
s (2) and (5) substitute 8 /i» for **/t8> * n equation (4) 
)345 for 775, and in equations (6) and (7) substitute 

Diagonal Pitches, Ac. 

itches, thickness of butt straps, and minimum diameter 
Mind by the formulae previously given for iron boilers. 

sures on Cylindrical Shells, &c. (Steel). 

running the working pressure to be allowed for cylindrical 
rs, domes, &c, the smallest of the percentages, as found 
ling formulae (1), (2), or (3), should be used as the per- 
gth of the joint, and the nominal factor of safety should 
an that found from the table of additions to be made to 
is given for iron boilers. 
"e and other particulars may be found \>^ fl&fc tdl\qfta% 
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'1' — Thickness of plate in inches. 
D — Inside diameter of boiler in inches. 
F- Factor of safety. 

r —Lowest of the percentages %, %„ or % s divided by 100. 
It m Working pressure par square inch in lbs. 
* 62720 x r x 2T „ 




• If the minimum ti-n-ule strength of the shell plates be such that » 
higher stress than 28 tons may be allowed, the constant 02720 should 
tie modified according] v. If '29 tons be used, it becomes 64980 ; i' 
30 tons, 07200; if 31 tons, 69440 ; and if 82 tons, 71080. 

Curved Ends of Cylindrical Boilers (Steel). 



R 

i (%) divided by 100, 
. ... . .' the radius of curved 

end in inches, and li to the Imili-r |m ssuri' per square inch in lbs. 

If the percent^.;':- strength of the horizontal seam above the tubes bo 
loss than the peici-utjge strength of die [iliitc left Irctweeu the tubei, 
such leaser percentage should be used in calculating the working pressure; 
and if the plate above the tube plate be of less thickness than the tube 
plate, its thic.kucsM should U- u-ed in the formula — that is, the smallest 
nf the products rxT should be used. 

Plates for Furnaces, Combustion Boxes, Ac (Steel), 

If the flanging plates and those exposed to flame comply nith the 
--*~ >ucb plates, ike 



id in the pit-in ding paisgi-nphs relating 
in the rules for iron boilers, which preooda ttitw 
'lers, may be increased as follows : — 



i pUMB, m 
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Constants for Furnaces (Steel). 

» appropriate constants for plain iron furnaces may have 10 per 
added, or — 

1-lxCxT * B 

(L+l)xD 

ng the constant applicable to the circumstance of the case or 
>d of construction, T the thickness of plate in inches, L the length 
* furnace in feet, D the outside diameter of the furnace in inches, 
B the working pressure par square inch in lbs. See Tables 
162 to 174. 
j working pressure should not exceed that (bund by the formula — 

8800 x T ,j 



Vertical Furnaces or Fire Boxes (Steel). 

the case of upright fire boxes of donkey or similar boilers, when 
ecrease in diameter is at least one inch for every foot of height, 10 
>nt. should be deducted from the constants applicable for horizontal 
ces with similar descriptions of seams or joints. When the 
ase in diameter is less than one inch per foot of height, a greater 
tion than 10 per cent, should be made. See Tables Not. 162 to 
ind notes preceding the Tables. 

Curved Tops of Combustion Boxes (Steel). 

e constant suitable for curved tops of iron combustion boxes, as 
armed by reference to the remarks on iron boilers preceding this, 
ye increased by 10 per cent. The remarks on T bars for stiffening, 
he radius of curvature, should be attended to. 



Corrugated Furnaces (Steel). 

len furnaces are corrugated and machine made, and practically 
circles, the working pressure may be found by the following 
ila,* provided that the plain parts at the ends do not exceed 
les in length, and that the plates are not less than % s inch thick, 
ables Nos. 176 and 177. 

ovided that the pitch of the corrugations is not more than 6 inches, and the 
, including thickness of plate, not less than 2 inches, or the maxtaawb. 
e diameter not less than 4 inches more than the minimum YiAYdAdtashfitat \ 
the depth of the corrugations is less, the pitches ahouWi \»e vtovw&<Rti&3 
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T — Thickness of plate in inches. 

D — Mean tliaii [■:■(■.■!■ r.f ['iiriiiiMu in inoheH. 

C- 12500. 

B = Working pressure per square inch in lbs. 

»•* - B 



■c lengths, it may be advisshlf 



Constants for Flat Surfaces (Steel). 

When flat surfaces are supported by stays, screwed into the p 
mul riveted over so as to form a substantial head, 10 per cent, ma; 
added to the appropriate constant for iron plates ; or — 



*.['_±I>! 



C being equal to the constant according to 
case, ( the thickness of th«? plate- in sixtK-uths of an inch, 8 the sur- 
face supported in square inches, and B working pressure per square 
inch in lbs. 

When ilat surfaces are supported by stays screwed into the plate 
and nutted, or when the stays are nutted in the steam space, 25 per 
cent, may bo added to the appropriate constant for iron plates, and 
also when the plates are stiffened by riveted washers or doubling strips 
and supported by nutted stays, thus : — 
l-2BxCx(t + l) ' 



Girders for Flat Surfaces (Steel), 

The constants applicable for solid wrought ii 
tha preceding remarks on iron boilers, may be increased 10 per c 
when mild steel girders, made of rolled plates and not worked ir 
!i re, are used, or, 
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ng the constant applicable to the number of bolts fitted, d 
of girder in inches, T thickness of girder in inches, W width 
nbnstion box in inches, P pitch of supporting bolts in inches, 
kance between the girders from centre to centre in inches, L length 
ier in feet, and B working pressure per square inch in lbs. 
) stress on the supporting bolts should not exceed that stated 
)usly in the section on Steel, in clause " Bar Stays," page 42, 
$ working pressure can be found in Tables No. 110 d aeq. % and 
orking pressure for the plate can be found by the formula in this 
n on Steel, clause " Constants for Flat Surfaces," or may be 
from Tables No. 81 et seq. ; but when the pitches are small the 
ires from the tables should always be used, and not that arrived 
the use of the formula. 

Crashing Stress on Tube Plates (Steel). 

ye plates should not have a greater working pressure on them 
that found by the following formula : — 

=» Least horizontal distance between the centres of tubes in inches. 

*> Inside diameter of the ordinary tubes in inches. 

-Thickness of the tube plate in inches. 

"Extreme width of combustion box in inches, from the front of 
tube plate to back of fire box, or the distance between the 
combustion box tube plates, when the boiler is double ended 
and the box common to the furnaces at both ends. 

-20000. 

■Working pressure per square inch in lbs. 

(D-d)TxC 



- B 

- T 



WxD 

BxWxD 

(D-rf)xC 

(D-rf)TxC w 

BxD 



CxrfxT 
CT-BW 

D(CT - BW) 
CT 



- D 

- d 



Superheaters and Uptakes (Steel). 

lough steel may not be considered so suitable for superheaters 
le unshielded uptakes of boilers, including those of ordinary 
d donkey boilers, as first-class iron, Engineer lnfc\>et\»orc& tswj 
to its being used ; but when they do so the act^^tae^^^ 1 ^ 



sneral remarks. 

boilers, general remarks. 
Neutbal Parts of Shells, Manholes, Steam Pipes, Fittings, 
Testing, Examination, Lifting fok Inspection, Setting, Ac. 

Neutral Parte of Sheila. 

It is essential that ihe neutral part if boiler shells under stcnni 
domes should be ■.■ i r L ■. : i i ■ n t. [ y HiiUeiicd and stayed, and this may be done 



y stays from the shall to thu top of dome, or gusset stays attached ti> 
he shell anil sides of dome. If by stays to the top of the dome, hw 
washers vvi.-ll bedded should bo lifted under the nuts inside the shell 



Z 



T hara may ho riveted cireuiu fere tit rally to the top of 
The 






the 1 , shell of the hoiler, and the stays attached to the T bats, 
size of the stays should not W less than those for dished ends. 

Manholes, Mudholes, and Openings. 

The openings m the shell* of <_y lind: i. il boilers should have their 
shorter axis placed longitudinally. 

All manholes, mudholes, and other openings should he strengthened 
and stiffened with compensating rin^s of at least this same effective 
sectional area as tie- part of tin; plate cut out. In no case should a 
plate ring be less in thickness than the plate to which it is attached. 
A Hanged plat.e rule riveted on inside the manhole or uiudholc opening 
makes a very good job; the edge should be faced, then a good joint c»- 
be made with the door. A ring of iron angle or T bar riveted on tl 
outside with the weld placed at the larger axis makes an efficient job. 
but welded steel rings or plates shuuld not be used round openings. 

Manhole and Mu dhole Doors. 

The doors should always be fitted iuside the boiler, if practicable. 
The bolts should be screwed into the d."ir, with a shoulder or collar, 
with a nut inside, and the ends of tin; bolts riveted over. There should 
be four bolts in lar^i doors which urn imi embossed, but two bolts ai 
generally sufficient in large embossed doors, and one in very smsll 
ones. The size of bolts must depend on the circumstances of each 
case. Excapt in the case of very small mndhole ur sight doors, the 
diameter of the bolts should not be less than one and oue quarter inch. 
The doors should fit well, and so prevent the material used for mating 
the joints getting blown out. They should be made from wrought iron 
or steel plate from about '4 to 1 in h thick, according to size and 
pressure ; the doubling plate should bo about one half the thickness of 
the plate to which it is riveted. Evnhosseil steel doors are recommended. 

Cast manhole or mndhole doors should not be fitted. 

Cross Bars for Manhole and Mndhole Doors. 
MaoL.J,- doom should not have less than two cross bora, nor should 
uU/jo/l- doors unless they be very small. 
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rhe cross bars should always be forged out of the solid, and if the 
les are punched or drifted when hot, proper dies, Ac, should be used, 
t drilling the holes makes a first class job. The feet or ends should 
1 well on the strengthening ring round the opening, or, if the ring is 
ude, on the part of the shell to which the ring is riveted. 

Openings in Boiler Shells, Superheaters, Steam 

Receivers and Domes. 

Ul holes cut for mountings should have wrought iron or steel plates 
1 rings riveted round the openings, and the plate rings at the thinnest 
't should be at least as thick as the plate they are riveted on, with 
e and flat surfaces on the top of the rings ; this not only compensates 
the part cut out, but enables a steam-tight joint to be easily made, 
re particularly in the case of cylindrical shells. The net section of 
> ring should not be less than the part cut out — in general it will be 
nd better to make it greater; it is also advisable to have the diameter 
the ring larger than the diameter of the flange which is to be 
ited to it In cases where the tube plate is carried down to stiffen 
i openings over the furnaces, and mountings are fitted on such parts, 
gs are not necessary, and a true surface can easily be made for the 
lges of the mountings or fittings. 

Steam Stop Valves or Cocks. 

Sach boiler should be fitted with a stop valve, and it should be 
mected directly to the boiler, the neck of the casting being as 
>rt as practicable. When two or more boilers are connected with 
i steam receiver or superheater, a stop valve should be fitted between 
h boiler and the steam receiver or superheater. This is necessary 
ivoid the failure of all the boilers through the failure of one. 
When the boiler is very small, a cock attached directly to the boiler 
y answer the purpose of a stop valve, but the neck of the cock 
•uld be as short as is practicable, and should be attached to the 
ler by a flange. 

When the stop valve cannot be attached directly to the boiler, a 
rt length of wrought iron pipe, made of the best quality of iron 
te, should be riveted to the boiler, and the stop valve attached to 
pipe. In such cases the pipe should be made considerably thicker 
n required for the pressure when new, so as to allow for corrosion, 
t will waste much more rapidly than the shell of the boiler. 
t is desirable that arrangements should be made so that the stop 
ve can be shut without going on the boiler, and when practicable it 
uld be so arranged for marine boilers that it can be shut from the 
k. 

Expansion Joints for Steam Pipes. 

Expansion joints should be fitted to steam pipes, an<l Wvet^ &&<&&. 
i fixed collar with bolts fitted so as to prevent the eni ol >tafc ^^ 



iii-H[.i;]!!j, ',i:m:u.m. 



Guards for Blow-off Cock*. 



There should he guards lUied to at] lil..\v-.ii' cocks, so that thes] 
or handle cannot l^ taken "If miles- tin- ervk lie -Inn. ; this is esscniiai 
when the cock ia below the plates, or ant always distinctly in sight, 
and is desirable in whatever position the uock may be placed. In any 
case where the cock is always visible, ami fhe arran gement is such that 
there ia no guar! fitted, the spanner or ha.ml;e should be securely 
fixed to the plug of ilii- cocli, and mil merely shrank on. On hoard 
ship, in addition to the cue!; directly on the toiler, there- should bo one 
placed directly on the skin of the vessel, or on the side of the Kingston 
valve; and the same arrangement of -pinners-, with guards, Sea., should 
be fitted as iu the case nl the cock directly on the boiler, Kingston 
valves arc not now generally fitted. 

Scuta or Brine Cocke. 

The scum or Wine cock or valve should be attached directly to the 
boiler, and the handle of the cock should be securely filed to the plug, 
not merely shrunk on ; and if it be so placed that it is not always 
visible and easy of access, there should be n guard fitted so that ths 
handle or spanner cannot bo taken off when the cock is open. 

Feed Cocks or Valves. 

There should he separate feed arrangements fitted in addition to at 

also uneon nee Led Willi llie i ti fee.] pipe- and valves. In the case 

very small boilers, nu ellicient hand pump, by which I lie boilers can 1 . 
fed when steam is up, maybe in some cases found sufficient, but it 
should not be considered so unless properly tried; it is desirable that 
a donkey engine be htlcd for working the ailditf eml leediug arrange- 
ments which are separate and tink'|«']jik-ut of the main feeds. 

It is most desirable that there should be a non-return valve fitted 
between the feed cock or valve and feed pipe, and so arranged that 
when the feed cock or valve is shut, the non-return valve can be taken 
out and any defects remedied : and when there is n separate inlet for 
each feed, which is most desirable, one can be at work while the other 
feed is shut oFT, and the non-return valve is being put right. 

There should be a separate feed cock or feed valve to each boiler. 
but when tins is not the ease, tin- re slum 1.1 be a non-return valve, with 
an adjusting screw' on each boiler between the single feed cock or feed 
valve and. the boiler; otio cock or valve to feed more than one boiler 
is impracticable. 

Necks of Valves and Cocks. 

The nooks of all valves and coeks should be as short as practicable, 

but when they are obliged to be of an unusual length they should be 

well and efficiently bracketed, and the Hinges thicker, and an eiti 

number of hull-.- ut .vfiiiJs fined, lot a I H'-liiici tle-ui i.,, the boiler, or tl 
- studs should be considerably larger. 
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Testing* Boilers by Hydraulic Pressure. 

ill new boilers should be tested by hydraulic pressure to twice the 
rking pressure, but not above that ; the working pressure should 
ly be fixed after the boiler has been carefully examined inside and 
aide, the method of construction considered, and the working 
figure should not exceed that found by the formulae preceding this. 
the test be not satisfactory, and any defects are observed, they should 
made good, and the boiler again subjected to twice the working 
esure. 

Iteam chests, receivers, domes, and superheaters should be tested 
the same manner, and the pressure fixed in the same way, care being 
:en that they are, by the preceding rules applicable to them, fit for 
i same pressure as the boiler. 

Testing and Examining Small Boilers, &c. 

i any boiler be too small to allow the Inspector to get inside, the 
rking pressure should not be fixed until the case has had careful con- 
eration, and the boiler should be tested by hydraulic pressure at 
at every twelve months. If it be only stays which prevent the 
gineer Inspector getting in, they should be removed ; but it is essen- 
[ that he should, before finally approving of the efficiency of the 
ler, see that they are properly replaced. 

Examination of Boilers. 

i*revious to finally examining any boiler, with a view to fixing the 
rking pressure, it should be thoroughly cleaned inside and out, and 
hould be cool enough to enable a thorough examination to be made, 
I until it has been thoroughly cleaned and carefully examined the 
rking pressure should not be fixed ; all plates the thickness of which 
n any way doubtful should be drilled, so that their actual thickness 
ascertained. Superheater plates, steam space plates, and those 
ler and in proximity to the bridges, should be frequently drilled, as 
y are specially liable to get thin. 

Baffle or Shield Plates. 

baffle or shield plates should be fitted to the flat ends of boilers, as 
as the steam space extends, also to the ends of superheaters, where 
>osed to the hot gases, &c. ; in the uptake, all plates on which the 
3ct impact of heat or flame acts, being very liable to be injured 
ess water be in contact with them on the one side, should be 
siently protected by baffle or shield plates. 

Lifting Boilers for Inspection. 

Vhen all the outside of any boiler cannot be seen, it %\io\j\&\>fc\\l\sA 
i its seat and thoroughly inspected at least once Va e\fcry favxx "'js&xfc. 
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It may be advisable to reduce the pressure before (In; e.^pi ration of four 
years, if the boiler be not iil'k-d, so lis to enable the Inspector to satisfy 
hiiriseil' iis to its clliciency fur (he pressure. 

If for special reasons it is not wished to lift a boiler, the c 
eumstances of the case shoulil b.- xpi:ci<i!!i/ considered, so that the 
efficiency of the boiler for a short time and for the pressure wished may 
be decided. 

When any boiler i« lifted, all temporary patches, if any, should be 
re rosin il ;md p!j'ii:nu< nt ones riveted on. 

All boilers when lilted for inspection or for other reasons should he 
tested by hydraulic pressure to twice what (hey arc intended to be 
worked at, affcr all lbs repairs are made and before they are reset. A 
record should be made by the Inspector of the test— aa to when made, 
the condition of the boiler, and what repairs, if any, have beau made, 
and by whom. 

Setting and Fixing Boilers. 

Before a boiler is set the ontside of the bottom should be thoroni 

scraped and well nibbed with siindstone, then well brushed with a t 

brush and paiuted with two coats of red lead, which should ho well 
ground and mixed; each coat of paint should be allowed to harden 
thoroughly, and when the last coat is well hardened, a coat of coal tar 
should be applied, and when it is quite bard the boiler can be set or 
fixed. In the case of land boilers set in brick-work, it is necessary that 
all lime be kept away from the boiler pinios ; il is also Very desirable 
that the boiler be bedded in red lead, lis when (his is Juno the plates 
do not corrode, the cost will ultimately be more than amply repaid, 
and the chance of explosion jrieiitlv lessened. If the boiler be on board 
ship, care should In- taken l lu; I (In; boiler be set so that there Is as little 
chance as possible of bil./e water getting to the plates. 

Want of such precautions shortens the life of a boiler, besides fre- 
quently contributing to that which is worse, viz., au explosion. 
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Joint* of 



formula hare beta gtvm in a former part of tit* **«>*% lor mnt- 
oingthe proportions aad finding: tbe Ti2ne of rrr«#d joints a* usually 
de, but by what follows tLt -rah* uf Johns of i^maa! oonstrncsksi 
y be determined, such as jointz ix whiex. tie rirto an- not all of the 
oe diameter, or in the case of jocm* wLen- soae of ti* rivets jtr* in 
gle shear and aome in doulue &oit. «r where the ims* are of 
ferent diameters, as well as some of i}m being in single shear and 
ne in double shear. 

Fhe formulas which foDow are apg &ca±3e when the rivets in any one 
r are of the same diameter, although the diameters mar differ in each 
r. 

Fhe formulas are also applicable to ordinary joints, although not so 
ivenient for use when applied to such joints as the formula; pre- 
maly given for ordinary nreting. 



Pi —Pitch of rivet* in inches in outer row. 

Sj —Pitch of rirets in inches in second row. 

p t —Pitch of rirets in inches in third row. 

p 4 —Pitch of rirets in inches in fourth row. 

a\ —Diameter of rirets in inches in outer row. 

dj —Diameter of rirets in inches in second row. 

d^ —Diameter of rirets in inches in third row. 

d 4 —Diameter of rirets in inches in fourth row. 

A x —Area of one rivet in square inches in outer row. 

Aj —Area of one rivet in square inches in second row. 

A3 —Area of one rivet in square inches in third row. 

A* —Area of one rivet in square inches in fourth row. 

^ n — Percentage of plate left between rirets in outer row. 

£ n — Percentage of plate left between rivets in second row. 

^p,— Percentage of plate left between rirets in third row. 

J£p4— Percentage of plate left between rivets in fourth row. 

^—Percentage of rivet section in outer row as compared with solid 

plate. 
^Bj-= Percentage of rivet section in second row as compared with solid 

plate. 
J^rj- Percentage of rivet section in third row as compared with solid 

plate. 
/£b4= Percentage of rivet section in fourth row as compared with solid 

plate. 
3 — 1 when the rivets are in single shear. 
D —1 75 when the rivets are in double shear, 
r ^Thickness of plate, in inches. 
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100(Pi-rf|) 

Pi 
100(p 9 -d 2 ) 

Ps 
100(p 8 - c^ ) 

Pz 
100(y4-^4) 

P* 
100 x A 1 x C 

100 x A 2 x C c> 

p 2 xT 
100 x A s x C 0y 



%*i 



A> r 2 



%*4 



*> 8 xT 
100 x A 4 x 0/ 

* ?4 xT " /oR4 

Having found the percentages by the foregoing formulae, the percent- 
age value of the joint is determined as follows : — 

Value at outer row = %p 1 . 

Value at second row = %p a + %*4, . 

Value at third row - / oPS + % Rl + %Rj . 

Value at fourth row = % P4 + % Rl + %Ba + %r 8 . 

Value of rivets - %n l + %r, + % E8 + %* 4 . 

The lowest of the values so found is the percentage value of the 
joint. 
The working pressure is found by the formula 

.47000xrx2T « 

+ — D^F B ' 

B being the working pressure, T the thickness of the plate, r the 
percentage applicable divided by 100, D the diameter of the boiler, 
and F the nominal factor of safety. See formula for iron boilers, 
page 24. 

Diagonal Pitches. 

The value of the metal in the diagonal pitch is only about five-sixths 
of what it is in the horizontal pitch, therefore the net section in the 
diagonal pitch should be one-fifth greater than it is in the horizontal 
pitch, or in the part of the horizontal pitch to which it is required to 
be equivalent in strength. 

* If steel plates and steel rivets, multiply by $-J. 

t If steel plates, substitute 62720 for 47000 ; if 28 tons steel, but for any other 

tensile strength the number which it represents in \\». pet %q\&»x* Yn<& ifow&l be 
used. 
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Thickness of Butt Straps. 

The minimum thickness of butt straps is found by the following 
formula : — 

T -Thickness of plate in inches. 

Tj— Thickness of each butt strap in inches (minimum). 

SJFkto ^percentageat ^terrow) x T _ T ^^ ^ 
8 (Plate percentage at inner row) x 

9 (Plate percentage of outer row) x T m a . , , , . . 

o /P1 / =? 3-; *-r- - Tj Single butt straps. 

8 (Plate percentage at inner row) ° L 



' 



IRON BOILERS. 

FLAT STTBFACES. 

Pressures, Fitches, jsd Sijri 
Iron Plates. 



toes arte* n 



In the Tables numbered from 2 to 30, which follow these n 
re rniik.-:, Pitchy are given from about 21 inches to 3*5 inches, in 
surfaces from about 440 square inches to 12 square inches, with tii 
thickness dl' plates iiu >.l Pressures suitable for the. dilli.Teiit Pitches an 
Surfaces, according to the particular conditions under which th 
Pressure-, Pitches, niiil Surfaces are applicable. The Pressures rang 
from 5 lbs. to 160 lbs. per square inch. The thickness of the plate 
ranges from J to I J inch, each Table advancing by ,,'., of an inch. 

The following notes nud remarks will facilitate tha use of tb 
Tables :— 

The distinguishing letters over the different Columns in each Tabic 
refer to the conditions under whioh tha Pitches and Surfaces at 
suitable for t ] 1 ■ ■ Working Pressure opposite th.- particular Pitch am 
Surface, when the plates arc of thel thickness given at the head of th' 
Table; and, consequently, opposite the [ur! ii-.uhu- Pressures will bi 
found tin; Pitches and Suil'sei'S suifable f..r Ihc Working Pressure fo: 
the thickness of plat- 'it tin.' hc-ad of the Table. 

The following are the conditions to which crodi diitiiiguishiiig leti. 
in the Tables refers ; they show under which distinguishing letter thi 
Pitches and Surfaces should be looked for in the Table far the suitabli 
thickness of plate : — 
D'stlnnuIsMiiB 



I,... 



If thi' plates an 1 , not fsprisr'l to the impact of heat t 

and the stays are fitted with nuts and strips of at least the 
thickness of tin: plates tiny rover, and of a width of not 
lass than g the pitch nf \fie stays, and the strips are 
properly riveted to the om-ide of the plates; then the 
maximum Working Pressure is that found opposite the 
Pitch or Surface in Column 

If the plates are 'iml i-\ posed to the inipai-1 of heat or flame, 
and the stays arc litt.cl with nuts and wishers of at least 
the thickness of the plates they cover, ami of a diameter 
not less than i the pitch of the stays, and the washers are 
properly nveted on the outside of tlio plates ; then, the 
maximum Working Pressure is that found opposite the 
Pitch or Surface in Column 

If the plates arc mil. exposed to the impact of heat or Home, 
and the stays are fitted with nuts and washers of at least 
| the thickness of the plates I hey .■ over, and of a diameter 
of not lea 1 ! than three times the dinmeter of the stay over 
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Distinguishing Distinguishing 

Letters. Letters. 

D. If the plates are not exposed to the impact of heat or flame, 

and the stays are fitted with nuts only ; then the maximum 
Working Pressure is that found opposite the Pitch or 
Surface in Column D. 

E. If the plates are exposed to the impact of heat or flame, and 

water is in contact with the plates, and the stays are 
screwed into the plates, and fitted with nuts ; then, the 
maximum Working Pressure is that found opposite the 
Pitch or Surface in Column E. 

F. If the plates are not exposed to the impact of heat or flame, 

and water is in contact with the plates, and the stays are 
screwed into the plates, and the ends of the stays are 
riveted over so that substantial heads are formed ; then 
the maximum Working Pressure is that found opposite the ' 

Pitch or Surface in Column F. 

CL If the plates are exposed to the impact of heat or flame, and 
steam is in contact with the plates, and the stays are fitted 
with nuts and washers of at least % the thickness of the 
plates they cover, and of a diameter not less than three 
times the diameter of the stay, over the thread ; then the 
maximum Working Pressure is that found opposite the 
Pitch or Surface in Column G. 

G. If the plates are exposed to the impact of heat or flame, and 

water is in contact with the plates, and the stays are 
screwed into the plates, and the ends of the stays are 
riveted over so that substantial heads are formed ; then 
the maximum Working Pressure is that found opposite the 
Pitch or Surface in Column G. 

H. If the plates are exposed to the impact of heat or flame, and 
steam is in contact with the plates, and the stays are fitted 
with nuts only ; then the maximum Working Pressure is 
that found opposite the Pitch or Surface in Column, . . H. 

L If the plates are exposed to impact of heat or flame, and 
Steam is in contact with the plates, and the stays are 
screwed into the plates, and the ends of the stays are 
riveted over so as to form substantial heads ; then the 
maximum Working Pressure is that found opposite the 
Pitch or Surface in Column .1. 

In any case where the material or workmanship is defective, or 
the nuts or ends of the stays, &c, are defective, the Working Pressure 
should be less than that found opposite the Pitches and Surfaces, which 
are applicable for cases where all is first class as to material, work- 
manship, and condition. 

The following examples will further facilitate the use of the Table*,-. — 
(I) To find the Working Pressure for a given Thkkneaa ot \totl Ytata 
and a given Pitch or Surface : 



I 



H tie Iron Plato be %s '' ac ^' thick, the Surface 70, and Pitch 
836 inches, anJ tlio conditions of the ease make the Surface 
and Pitch in column K ajijilicnljli; ; iu Table No. 12, which is 
for "/o i'"' 11 Ir ™ l'lati'3, in column E, the surface 70 is found, 
and the Pitch 8-36, ox say 8% inches, opposite which the Pres- 
sure is 125 lbs. per square inch. 

(2) To find the Ktflh or Surface for a given Pressure and a given 

Thickness of Ii'ou Plato : — 

If the Iron Plate be '■[ J, inch thick ami the Pressure 125 Ibo. 
per square iuch, and the conditions of the case make it 
necessary to -.■livt t lit- Surface iu cululim E ; iu Table No. 12, 
Which is Cir V J inch Iron I'litics. .j] ■: •■■:-it ■_- 125 lbs. in Column 
E, is found 70, which is (he Surfaci) iu square inches, the 
Pitch being S'o'i.l or, .-say, V% iuchea. 

(3) To find the thickness of Iron Plate fur a given Pitch or Surface and 
given Pressure : — 
If the Surface be 70 square inches and the Pressure 125 lbs. per 

square inch, and tin' ■ "iniirion.c ..f the case make it necessary 

to select ihc Sui-fai.-* or Pitch in column E; then, opposite 

125 lbs. Pressure, the Surface 70, and Pitch S'36 or, say, 

8% inches, arc found in Column E in Table No. 12, and the 

Thickness of the Iron Plate is found to be */ it inch. 

Or, if W- Working Pressure, P- Pitch, S -Surface, and T-Thicknese 

or Iron Plate, and if A, 13, C, D, E, F, G, H and I are the letters 

at the heads of the different Columns, indicating the Columns 

■where the Surface applicable to the case must be looked for, 

(1) To find W when T = l inch, S = 408, P = 20'2, and A the dis- 

tinguishin;; letter of Column from which the Surfaces or Pitch 

must be aelccted : — ■ 

In Table No. 26 for 1 inch Iron Plates, in Column A the 
Surface 408 is found, and opposite the Surface is 115 lbs., 
which is the Working l 1 iw -arc required to be found. 

(2) To findS or P when T=l inch, W-11B lbs., and A the dis- 

tinguishing lotter of Column in which tho Surface or Pitch must 
be looked for : — 

In the Table No. 25 for I inch Iron Plates, and opposite 115 lbs. 
in Column A, 408 and 20*2 are found, which are the Surface 
and Pitch required. 
(8) To find T- — when W- 115 lbs., S-408, P = 20'2, and A the dis- 
tinguishing litter of Column in which tha Surface must be 
selected : — 

As the Surface and Pitch are large, and the Pressure moderately 
high, the Iron Plates must be thick, and on looking down 
Table No. 26 for 1 inch Iron Mules, opposite 115 lbs. in 
Column A, are found 408 and 20 "2 ; therefore T = l inch, 
'i is the Thickness of Iron Plates required ' 



IRON BOILEB& 6j 

in any of the foregoing examples, the Pitches only, or the Surfaces 
, had been under consideration instead of both Pitches and Surfaces, 
method of ascertaining either would have been exactly the same 
le Pitches and Surfaces in each case are given opposite the Pressure 
» the distinguishing letter applicable to the case. 
tie Pitches are given in inches and decimal parts of an inch ; the 
t can, if required, be easily converted into vulgar fractions, and 
a this is done, if the decimal part is not found equal to say Vi« 
of an inch, it is advisable in practice to make the pitch to the 
senth below, and such a small difference will be on the aide of 
ty. If, for example, the Pitch in the Table be 20*2 inches, it may 
raetice be 20%« inches, if vulgar fractions be preferred to decimals. 
t is desirable that flat surfaces should be supported by stays forming 
ires, the following Tables have beenprepared for Surfaces with 
s pitched in squares, or nearly so. When there is a consid&rabh 
srence in the Pitches, it is thought prudent that the Pressure 
lid not be so great ; therefore, when the surface to be supported is 
dned by the product of two Pitches which are considerably different, 
Pressure which may be used will not be that opposite the Surface, 
may be easily found. 

or example — 

If the Pitches are as 4 to 8, the Pressure opposite the Surface 
or product of the two Pitches may be reduced about 4 per 
cent. ; when as 3 to 2, about 8 per cent. ; when as 5 to 3, 
about 12 per cent; and when as 2 to 1, the reduction of 
Pressure may be about 20 per cent 
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Pressures, Pitches, and Surfaces, 


Iron Plate £ inch thick. 




5* 


A* 


B" 


D* 


D" 






Pi -eh 


..,-l fi ,,: 


Ttoh 


v:.-,..,- 


Fttdt 


.,-!■.,, 


Ptoh 


-„::-, 


nut 




lbs. 


tan. 


■„.;:,.. 


Ins. 


■-;. I,.-. 










ins. 


5 


















iiO-lJ 




10 


20-15 


mo-o 


i9-;.a 


i.;i -o 


tB-OQ 


■2.VM) 


15-19 


-2:;l-!> 


3-1-S5 




15 


1G-:"1 


272-6 


HM'it 


-.",(! 1 ■ 


13 14 


17 -J"-: 


12-49 


156'0 


11-S0 




20 


14-35 


205-0 


13-ii] 


193-5 




131 -i. 




118-5 


10-29 




25 


12-SS 


li'-iU 


12-49 


150-0 


10"J1:' 


H.'ii-'j 


9-79 


M -0 


9-27 




30 


11 SO 


139 3 


11-44 


liil-O 


9-15 


SSrS 


9 "CO 


81-0 


8-52 




35 


lU'V'il 


\ ■>'.)■ 2 


10-63 


n-i-i 


3-80 


77 -4 


8-38 


70-2 


7-94 




40 


lf)-2!> 


l'..i'i-it 




svr7 


8-27 


88-6 


7-89 




7-48 




45 


974 


94 8 




s:.-;i 


7-34 


61 'B 


7-48 


56-0 


7-10 




BO 


9-27 


BSD 


8-00 


Kill 


7-48 


56*0 


7 1* 


61-0 


6-78 




55 










7-17 


51-4 


6-34 


46'9 


6-50 




eo 










6-80 


17 -S 


6-5B 


43 -5 


6-27 




65 










6'66 




6-37 


40-6 


6-04 




70 










8-4E 


41" 


6-17 


38-1 


5-78 




75 










6-27 


3U-3 


5'95 


35-4 


6-66 




BO 










6-09 


37-1 


6-73 


32-6 


6-36 




85 










G-83 


34 5 


5-53 


30-6 


6-18 




90 










5-69 


82-3 


5-36 


28-7 


fi-04 




05 










5-52 


30-4 


6-21 


27-1 


4 '90 




100 










5-30 
5-22 


27-3 


5-07 
4-95 


25-7 
24-5 


4-78 
4-67 




110 










5-10 


26-0 


4 -as 


23'S 


4-57 




115 










4-98 


24-8 


4-78 


22-3 


4-47 




120 


















4-39 




125 










4-78 




4-55 




4-31 




180 










4-69 


22-0 


4-47 


IB '9 


4-21 




135 










4-61 


21-2 


4 -81) 


19-3 


4-17 


17-4 


140 










4-53 


20-5 




18-7 


4-1] 


15-9 


145 










4-46 


19 -B 


-1 ■'><:, 


18-1 


4-06 


16*4 


150 










4-39 


19-3 


4 "2i 


17-6 


■1 -fl-J 


16-0 


155 










4-3S 




4-M 


17-1 


3-93 


15-4 


180 










-1-27 


18-a 


■1 -09 


l'i-7 


3-S7 


161 




A* 


B* 


C* 


D* 


E* 


• The distinguishing letter in each column refers to the conditions 


to which the iiil-.-lii.-ja mill surf.u'cs are applicalili- ; llicso conditions, 


with their distinguishing letters, will be found immediately prs- 


I ceding these Tables. 


1 













flat avraucn 


tuiiX*! 


PnS«-,r-7- PlT-li". \-'. SsfBIM 


— — ' 




tm hjh j -■:- -ii-i. 






F* 


G" 


e- 


I* 


Pitch 


SnrfJft 


PBrt |8(rfm 


fm a---fiM 


FM 


tet.* 
















1 S -S3 


343-5 


17 49 


3-:-*-'.i 


14-61 , *740 


ia-a 


1S6-0 


13 '22 


174-7 


: .■: 


1S4-0 


ii-tj m 'i 


»79 


96-0 


10-88 


118-4 


in-..- 


106*0 


»-?i 


H 4 


8-1S 


66-0 


9-50 


90-3 


9-00 


810 


8-57 


735 


7-14 


51-0 


8-57 


73-5 


8-12 


66-0 


774 


H -:) 


6*8 


4-2*0 


7-8A 


82-2 


7-48 


56-0 


7 14 


51-0 


5-96 


35*4 


7*38 


542 


6-99 


48-3 


6-67 


44-5 


5 46 


29-7 


B'B4 


48-1 


6-59 


43-5 


6-30 


39-7 


5-07 


25-7 


6'59 


43 4 


6-27 


39*3 


5-95 


35-4 


*'78 


•22-3 


B-30 


39 7 


5*95 


35*4 


5-80 


31-3 


4'55 


20-7 


6 '03 


86*3 


5-63 


31-7 


6 31 


28*2 


4 '36 


19-0 


B-73 


S2'8 


5-36 


28*7 


6-07 


25 7 


4-20 


17-6 


5-47 


30D 


6-14 


26-4 


4-87 




4*06 


16 '5 


6 '20 


27-8 


4-95 


24 '5 


4-70 


22-0 


3-92 


15-4 


5-07 


25-7 




22-M 


455 


20 7 


379 


14-4 


C91 


24-1 


4-63 


21-5 


4 '41 


19'5 


3-67 


13-5 


*7S 


22-7 


4*50 


20-3 


4 '30 


18-5 


356 


12-7 


4-63 


21-5 


4*39 


193 


4-20 


17*6 






4-52 


20 4 




18-4 




16 '8 






4-41 


19-5 


4-20 


17-8 


4 02 


162 






4-33 




411 


16-9 


3 92 


15-4 






4-23 


17 '9 


4-04 


18-3 




14-7 






4-13 


17-3 


3-95 


15-6 


375 


14 






4 '09 


16-7 


3-87 


15 '0 


3*87 


13-5 






4-02 


16-2 


3-79 


144 


3*60 


12*9 






3-94 


155 


3-72 


138 


3*53 


IS 1 * 






3 '87 


15-0 


3 85 


13-3 










3-80 


14'4 


3-58 


12-8 










3-73 


13 '9 


3-52 


12-4 










3-67 


13'5 














3 '61 


13 '0 














F* 


G* 


H* 


t* 


he distingnishi 
oh the pitches 


g letter in each column refers t 


the con 


lii ii'-i 


and surfaces are applicable ; tt 
faing letters, will lie founii in 


■6« run 


itioiu, 


tht-ir distinj;ui 


lUCitu*. 


4 V*- \ 


'these Tables. 






\ 


1 
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Pressures, Fitches, and Surfaces. 




Iron Plate 3 W inch thick. 


1! 


A* 


B* 


C* 


D* 


"■ 


Pftcli 


-u; 


m-* 


s,,v,V, 


Plt-A 


■*urf« W 


Pltota 


-,.„■.. 


'•itrii 


! - 


IU_. 


In. 


■«. to. 


,u. 


,.. >:,,. 


IM. 


s 1. i-i< 


l„:,. 


... t . fe* 


taw. 






10 










17-66 


308-5 


16-68 


278-2 


1574 


aai 




v., 


ii'-iz 


328-6 


17-56 


308-5 


14*41 


207*6 


13-69 


187*6 


1J-113 


l,;-: 




•io 


15-7* 


■i-i> -n 




232-8 


12-64 


167-2 


1 i 99 


142-1 


1 1 *27 


1Wi 




a; 


11*19 


169 '6 


IS '69 


1.-7 r. 


11-27 


1-7 11 


10-72 


114-9 


10-11 






30 


12-98 


167-3 


12-64 


ir-7-i 


10-33 


I"!!-? 


9-88 


96*7 


9*31 






;;;• 


12-01 


1 ■! 1 "1 






9-61 




9-15 


837 


8-66 






40 


11-27 


t ■_: (' 


10-92 


119-4 


90S 


81 '6 


8-60 


7 (-c 


8-15 






16 


10-66 


1 1 3 f 




106-3 


8*55 


73-2 


8*15 


66 'G 


773 


fv 




r.u 


10*14 


lu-i'S 


9-83 


96-7 


8*15 


68*5 


777 


60*4 


7-37 




is 


9-89 


94-0 


9'40 


88-5 


7-31 


61-0 


7*46 


65-5 


7*07 


Hi 




60 


9-31 


86-6 


9'03 


81-6 


7-51 


56'4 


7*19 


51*3 


6 -SO 


48" 




65 










7-24 


52-5 


6*92 


47-8 


B-57 


a- 




70 










7-01 


49-2 


6*70 


44-8 


6*37 


«■ 




76 












46-3 


6-50 


42 B 


6*18 


M- 




30 










8-82 


43-8 


6-32 


40-0 


5-98 


H!' 




85 










6 44 


416 


6*16 


88 


677 


»< 




90 










6-29 


39-6 


5*98 


85-7 


E >£S 


ff 




95 










6*16 


37-8 


5*79 




6-42 


28- 




100 










5-98 


36*7 


5-62 


316 


6-27 


-7- 




105 










5-81 


33-7 


5-47 


29*9 


6-13 


B»< 




110 










5-65 


82-0 


5-3:3 


28-4 


5-01 


U( 




115 










5-51 


30-4 


5-21 


271 


MM 


!*■ 




120 










5-39 


29-0 


5-09 


25-9 


4-80 


IS' 




1st 










5-27 


27 8 


4-99 


24'9 


470 


BSC 




t.:.'i 










516 


26 '6 


4*89 


23*9 


4*62 


a- 




:::'. 










6-06 


26*6 


4*80 


23*0 


4*64 


so- 




]H 










4-97 


24-7 


471 


22*2 


4-46 


19 




]■!.- 












23-8 


4*41 


21-5 


4 '39 


!■>- 




150 










.1 -80 


23-0 


4-56 


20-8 


4-33 


18 




155 










4 72 


22-3 


■1 -50 


90*S 


4-27 


is- 




H;:j 










4-65 


21-6 


4J4| 


19-6 


i-'l 


IT 




A* 


B* 


G* 


D* 


E* 


* The distinguishing let for in eauh column refers to the ontidjli™: 




In wlii.-.-h tin- (liti'hiH nr:,l sni'fiii:i!s slim rtpplioil'le ; tht-se conditions 
with their distini'uishmg letteis, will bo found immediately jire 




i 


rnjjwi' thcao Tables. 
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£. — 



TLe ilzT-r- .^- 






tL-:r •— 



r X J-.TA 
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Pressures, Pitchcaj and Surfaces. 






Iron Plate i$r inch think. 


J 


.= 


A» 


B* 


c* 


D* 






\i 














Rich jsnrfspi 


Pitch Isorfscc 


Pitch 


<.,■:■:,., 


Pitch jsurfnc 


I'iii-n 




ii,-. 


to. 


so. Ins 


ins. 


«q. iBJ. 


In. 


,!.!,.,. 


ins. 


•ft *'~ 


i,„. 


K-.hu 


10 










i7 : se 


:'"v7. 


16-68 


278-2 


1.V7-L 


248-0 


10 


18-18 


■ws-tj 


17 : 56 


308-5 


irn 


2i'7'ii 


i a ■<;;> 


1-7-: 


;■]-:>:; 


167-3 


if) 


167* 


l;4S'M 


IS-ifi 


232 ■!• 


12-54 


167-2 


1 1 ■'.<■! 


14-2 1 


1 1 -27 


127-0 


■>■; 


1412 


IS'lcti 


i:i-nn 


1S7-0 


11-27 


127-0 


1072 


114-i 


10-14 


102 -a 


:ju 


12-93 


iw-y 


12-54 


1." "2 


10-33 


m-j-s 


9-83 


967 


il-ol 


8S-6 


80 


12-01 


144-2 


1164 


135-6 


9-fll 


92'4 


9-15 


83-7 


6-Cr! 


75-1 


■|:i 


11 '27 


127-0 


K)-!>2 


11 SI -A 


9-03 


81-6 




74-0 


8-10 


66 '5 


■10 


]<]-<;,' 


113 -fi 












66-6 


7-73 


697 


-:■■■■ 


10-14 


102'8 


9 -S3 


96-7 


8-16 


68-5 


111 


60-4 


7-37 


04-4 


or. 


9 '69 


94-0 




88-5 


7-81 




7-46 


65-5 


7-07 


60*0 


,i.i 


9-31 




0-03 


8i-<; 


7-51 


66-4 


716 


Bl -:\ 


ii--i) 


46-3 


7.' 










7-24 
7-01 


62-5 
49-2 


6 '92 
6-70 


47-8 


ST. 7 
6-37 


43 -a 
40-5 


7:'. 










6-80 


46 -3 


6-60 


42 -i 


iris 


38-2 


so 










6-62 


43 -a 


6-82 


40-0 


.'.■!>.•■ 


35-7 


s;. 










6-44 


41*5 


|--1(! 


3.S-C 


.V77 


33 3 


Lin 










6-29 


39-6 




35*7 


■ills 


31*2 


at 










6-15 


87-8 


579 




■! -2 


BJ-a 


\ i.yj 










5-98 








0-27 


27*8 


!".■■ 










5-81 


83-7 


5-47 


29-9 


6-13 


24-4 


Hi: 










5-65 


320 


5-38 


28-4 


-f)l 


251 


no 










5-51 


80-4 


5-21 


271 


4-)i0 


24-0 


lun 










5-39 


29-0 


5-09 


25 -a 


i-80 


28-0 


I:-.". 










f) "21 


27-8 


4-99 


24 -B 


4-71) 


22-1 


!:;■:■ 










6-16 


26 -e 




23-9 


4'i!2 


21-S 


I:::. 










6-06 


26-6 


4-80 


23-0 


J ;-■ i 


20*6 


UO 










4-97 


24-7 


471 


22'2 


*'4tJ 


19-9 


14 f. 










4-88 


23-8 


4-rt-l 


21-5 


■l ■■';<' 


19-3 


17.li 










4-80 


23 


■1 -0(5 


2(1 -S 


■i ■3-1 


18-7 


If. 7, 










4-72 


22'3 


■l-or 


20-2 


4-27 


18-2 


1 00 










4-66 


21'6 


4<ta 


19 -6 


■1-21 


17-7 




A* 


B* 




D* 


fi- 










* The distinguishing Jotter in each colun 


n refers to t 


le conditions 


to which the pitches am] surf urea are iqi[>lii;able ; these conditions, 


with thoir 'list-in xJ'iishsiiLf htti'iv, will h« tumid immediately pra- 


C * d 


;<■; 1). 


j.-.- T.i 


las. 
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FLAT SURFACES. 


Tut, 


Kn. 3 






Pressures, Pitches, 


ml Surfaces. 


omit 


bus*. 






Iron Piste ^ inch thick. 








E 


F* 


G* 


W 


1- 


puch 


Bate- 


Pll.:l. 


leife* 


Pilch 


Surtlc- 


RW) 


Surf*:, 






















20-35 


414-3 


19-21 


■■■'■Ml 


18 n -24 


ii3-J7 


14-91 


■:-si s 






14'49 


210-1 


13-69 


187-5 


13 01 


1093 


1072 


114-9 






11-92 


1421 


11-27 


]27'0 


1072 


114'9 


8-86 


78-6 






1039 


108-0 


9-83 


96-7 


9*36 


87 '8 


7-77 


60-4 






9-39 


87-6 


8*88 


78*6 


8-44 


71-3 


7 04 


49-5 






8 '80 


74 '0 


8-15 


66-5 


777 


60 '4 


6*60 


42 '3 






802 


81 -3 


7'60 


57 8 


7-25 


52-6 


6 '08 


36*9 






7-55 


67-0 


7-16 


51-3 


CM 


46*8 


5'62 


si a 






7-16 


61'3 


6-80 




6 '60 


42-3 


E-27 


27 '8 






6-84 


46-8 


6 '60 


42-3 


6'21 


38 '6 


4'99 


24 '9 




65 


6-50 


43 1 


6'24 


39-0 


5 '91 


34*9 


476 


22*6 






6 '32 


40 -0 


6*98 


357 


5-62 


81*6 


4 '56 


20 '8 






6-11 


87-3 


670 


32-5 


5 '38 


28*9 




19*4 






6-85 


34-2 


6-47 


29 '9 


6-17 


287 


4'28 


18'1 






6-62 


81-8 


5*27 


27 8 


4'99 


24-9 


4*14 


171 






6-42 


29-4 


5*09 


25-9 


4 'S3 


23 3 


4-03 


16 '8 






6-25 


27-5 


4*94 


24-4 


4 89 


22-0 


3'92 


15 '8 






5-08 


25'9 


4-80 




4-58 


20-8 


3'81 


14-5 






4-96 


24-5 


4 '67 


21*8 


4*45 


19-8 


370 


13-7 






4-83 


23-3 




20*8 


4 '36 


18 '9 




13 




no 


4-71 

4-61 


22 2 
21 '3 


4-46 
4*37 


19-9 


4 '26 


18'1 


8-52 


12-4 






4-52 


20*4 




18-4 
















4-43 


19*8 


4*21 


17-7 


4-03 


16-3 












4 -35 


18-9 






3 '08 


15-6 












4-23 


18-3 


4-07 


18-6 


3-88 


16 '0 












4 21 


17-7 


4-01 




3 '81 


14 -B 












4-15 


17-2 




IB "5 


37* 


14*0 












4-09 


167 




15*0 


3-67 


13*5 












4-03 


IB -3 


8*81 


14-5 


8*61 


13*0 










1W 


3-07 




8-74 


14-0 


3 '55 


12 '6 










1GQ 


8-81 


16-3 


8'69 


13-6 


800 


12 '2 












F* 


G* 


H" 


I" 


* 1 


he distinguishing letter in each 


olumn refers to 


the '.''Ji 


litious 


to w 


licit the pitches and surfaces a 


i iimilii-able ; tl 
1 he found im 


: st ■ ■ 1 1 li . 






will, 


their diitinyuiahiug letters, iv 


nediaW 


S ¥». 




1 cedin, 


; these Tables. 






\ 


- 







73 FLAT SURFACES. Table 1 






Pressures, Pitches, and Surfaces. 






Iron Plate ■& inch thick. 




U 


A* 


B* 


C* 


D* 






















g| 


■■,■-, 


■inrljr. 


fn./li 


M-C'siil 


Pitch [Surfrtirc 


ri-ch Surface 


ni.'i- 




m 


to. 


«,. in. 


to, 


St*, to 


las. 


*., to 


to. 


«--. to 


to. 


Sd.bH 


10 










19 


13 


";>-<;-.■> 


i8 ; ie 


330-0 


17-14 


294*0 


15 


1!>74 


390-0 


li'-13 


366-0 


16 


68 


246-0 


;:-!ni 


222 '0 


14-07 


198-0 


20 


17-14 


294-0 


1+1--.51 


276* 


13 




! Sij '0 


12-96 


16S'0 


12-24 


150 '0 


25 


15*38 


■236-0 


14-90 


222 


12 


24 


150-0 


11*64 


135*6 


11*01 


121'2 


30 


14 '07 


198*0 


13*03 


186-0 




■22 


126-0 


10*67 


114-0 


10-10 


102*0 


35 


13*09 


170-5 


12*36 


160-2 




48 


108-8 


9 {<■> 




9-39 


88*2 


40 


12 '24 


160*0 


11-67 


141*0 


9 


79 


96-0 


9-32 


87-0 


8-83 


78*0 


45 


11*57 


134*0 


11-22 


126*0 




27 


86*0 


8-83 


78-0 


g-sa 


70 i. 


50 


11-01 


121-2 


10-67 


114-0 


S 


33 


78-0 


8*41 


70S 


7 97 


6S*fi 


65 


10*52 


1107 


10-20 


lMl-1 


8 


45 


71*4 


8*05 


64 9 


7-ij-l 


5S-3 


eo 


10-10 


liti-0 


9*79 


96*0 


8 


12 


66*0 


7-74 


60 -0 


7*34 


54*0 


65 


9-72 


94*6 


9*43 




7 


83 


61-3 


7-47 


55 "g 


7-09 


50-3 


70 


9-39 


88-2 






7 


57 


67-4 


723 


52-2 


6*86 


47-1 


75 


9-10 


82*8 






7 


31 


:>4-o 


7 01 


49'2 


6-66 


444 


80 










7 


14 


SI* 


6*82 


46*5 


6-48 


42*11 


85 










6 


95 


48-3 


6-64 


■1-1-1 


8*81 


39 -8 


90 










6 


78 


■1-ifi 


6 '48 


42-0 


6*16 


S8-0 


95 










6 




43-8 


6-33 


■10-1 


Bflfl 


35-8 


100 










6 


IS 


42-0 


619 


38*4 


5*1 


33-7 


105 










6 


34 


40-2 


6*05 


S6'6 


5-65 


31-9 


110 










6 


22 




6-88 


;!!(( 


r. ■.".-) 


30-2 


115 










6 




37-2 


6*73 


32 V 


5*37 


28*8 


120 










5 


■5 


35-4 


5-60 


81-j 


5 -25 


27*5 


[25 










5 


81 


33-7 


5-47 




5 ■ 1 g 


26-3 


130 










5 


63 


32-2 


6-35 


287 


5-03 


25-3 


135 










5 


•>r' 


30-9 


5-25 


27 T, 


4 '93 


24*3 


140 










6 


4." 


29-7 


5-15 


26-5 


4-85 


23*5 


145 










5 


.M 


28-5 


5*05 


25 '5 


470 


22*7 


150 










G 


'::■ 


27-5 


4*97 


24-7 


4-69 


21 -fl 


155 










5 


16 


2i!-f> 




23-8 


4-61 


21 '3 


[60 










5-07 


25*7 


4*81 


23'1 


■1 -55 


20-7 




A" 


B* 


C* 


D" 


E' 


* The distinguishing letter in each column refers to the conditions 


to which tlii' |>itrlii's .1 r t ■ 1 Miii.Li cs arc ;i.]i(i]ii'abli- ; these conditions, 


with their diatingniiMiig letters, will hu Found ini mediately pr«- 


} ceding tJiese Tables. 





- 








FLAT SURFACES. Tabl 


No. 4 




Pressures, Pitches, mid Surfaces. am * 


•tun*. 




Iron Plata T ' B info thick. 






, 


G* 


H* 


r 


PiWh ! Snrfiiro 


Wi.-ii 


ssrt.™ 


Pitch' 


S.,.1,™ 


I'iifh 


Sofia 














■q. ISL 


... 




2092 


4 38 





19-87 


31M-.S 


16-88 


iifi.v-J 




15-78 


249-0 


14 90 




■o 


1415 


20(1-4 


1184 


135 6 




12-96 


166-0 


13'24 


160 





11-84 


WW 


9*61 


92'4 




11 -29 


127 -5 


10-87 


114 


j 


10-15 


103-2 




70-8 




10-15 


103-2 


9*81 


92 


4 




887 


7-80 


57 '8 




8 32 


87-0 


S'SS 


78 





8-41 


70-8 


7*01 


49*2 




8'63 


75-4 


8*22 


67 


7 




61'S 


6*56 






8'17 


86-7 


774 


60 




7*39 


54 *e 


6-19 


38 




774 


60-0 


7-34 


64 




7-01 


49*2 








7-39 


64-8 


7-01 




2 


670 


44'3 


5-47 


29*9 




7-08 


60-1 


872 




2 


6*43 


41*3 


5-20 


27-0 




6 '82 


46 5 


MB 







6-19 


3S'4 


4-67 


24*7 




6-58 


43 3 


a -ae 


39 


2 


6-94 


35*2 


477 


22-8 




6-38 


40-7 


8-05 


38 


; 


6-69 


32-3 


4 61 


21*2 




6'19 


88 '4 


5-81 


S3 


7 


5-47 


29*9 


4-46 


19*9 




G'BS 


35-9 


5*60 


31 


i 


5-28 


27-9 


4*34 


18-8 




5-78 


33'4 


5-41 


29 


: 


6-11 


28-1 


4*22 


17-8 




5 -SO 


31-3 


6*25 


27 


j 


4*97 


24 7 


4-13 


17-0 




6'43 


29 '6 


6'10 


28 


i 


4*83 


23 3 


4'04 


16-3 




6-28 


27-9 


4B7 


24 


7 


471 


22-2 


3-94 


15-5 




5-15 


26-6 


4-8G 


23 


- 


4*61 


21*2 


3-84 


14-8 




502 


25-2 


4-74 


22 


1 


4'5I 


20-3 


3-78 


14-1 




4-91 


21-1 


4 "84 


21 


'. 


4'42 


19*5 


3*67 


13'5 




4 "SI 




4 -55 


20 


7 


4*34 


18*8 


3-60 


12-9 




471 


22-2 


4'43 


19 


' 


4-26 




8-62 


12-4 




4-33 


21-4 


4*38 




1 


4 19 


17-6 








4-55 


207 


4-31 




> 


413 


17-0 








4-47 


20*0 


4-25 






4-07 


16-6 








4 '40 


19-4 


4*18 


17 


-. 




161 








4-34 


18-8 


413 


17 


.) 




15 5 








4-28 


18 3 


4-07 


16 




3-88 


15-0 








4-22 


I7"8 


4 02 


18-2 


3*81 


14-5 








I* 


G* 


H* 


I- 


The diatrDguiahing letter in each column refers to the con 


irions 


nich the pitches anil surfaces are applicable. ; these coni 






thtir distinguishing letters, will le fuuud iiuuiiiviW 


i ^«A 


n# these Tables. 















74 FLAT SUEFACES. Tabli 




Pressures, Pitches, and Surfncea. 




Iron PlatB ^ inch thick. 




I? 


A" 


B* 


C* 


D* 


E* 


T'ilrh 


•■ :-..,■ 


Pitch lsnrf.0 


FKA 


-. :(:-,, 


Pitch 


<,„■,-.,. 


Pittsjsrt^J 


ib. 


h» 


-«,-*• 


tr» 


*,. i„ 


ins. 


,,.!■,, 


U». 


n, Id. 


mi U\. m>\ 




10 










2'i-ro 


428-5 


li'-or. 


386-2 


1S«|m*4 




15 






■2070 


428-5 


1::-W. 


287-6 


1M-1U 


jr.si-s 


16*21 V^SK] 




SO 


is"-.".! 


344-0 


17'itti 


822 8 


iwi 


21 r -2 


n-i.-.i.) 


106-0 


13-22 \-Vi'i 

u-88 \-i*\; 




25 


ifi-c-j 


27S-4 


16-11 


259-5 


l:*-22 


175 


r> T. 7 


168-1 




30 


i r. -j l 




14-7* 


217-2 


12-11 


146-8 


11T.2 


13-J-7 


10-89 \ 1*£ 




35 


14*11 


198-1 


[8*87 


187-0 


11*25 


128-7 


10 '70 


lH-a 


io-i^ \ l8 i. 




40 






















45 


















WO S 




50 


n-ss 


141-2 


11*62 


1327 


»'5i 


90 -5 


9-05 


82-0 


85 S* (T 




55 


11-35 


123 -3 


11-01 


121'2 


9-10 


82-8 


8-66 


75-1 


8 ' 2 -* ■■'• 






10-89 


n.vi; 


10-56 


111-6 


8-74 


76-4 


8-33 


63-3 


7-SE» 2 




65 


10-48 


110-0 


10 17 


103 '5 


8-42 


71-0 


8-03 


64-5 


'** / U 




70 


10-12 


I02T1 


9-82 


90 '5 


8-14 


OS -3 


7-76 




7-3*5/ e 7- 




75 




96-1 


9-51 


90-5 


7-89 


62-3 


7-58 


50-7 


7 1*/ 48 




SO 


9-51 


90-5 


9-23 


85-2 


7-06 


58-8 


7-31 


53-5 


6-94 / M . 




85 


9-24 


85*5 






7-46 


557 


7-12 


SO -7 


676/ ^j-j 




90 


9-00 


81-0 






7-27 


52-9 


644 


48"2 


6-60 






B5 










T'10 


50-4 


6-78 


4.'-0 


8*44 




KM 










B-94 


48'2 


8*flfl 


44-0 


6-30 




105 


















6-18 


3i? J 




10 










6-66 




6-37 




6-03 


34'/*] 




115 










6-53 


■12-7 


6-25 


39-0 


5-87 




120 










6-42 


■11-2 


fi-13 


37-0 


6-73 


6a*/J 




2:. 










B-80 


39-8 


6 rio 


86-0 


5-00 


H'iir 




-:<) 










6-20 


SS-5 


r.-.Mi 


3 1 -:.l 


:>■■■« 


30-0 






:>.-, 










810 


B7-2 


B*7a 




5-37 


2>-s 






Vi 










5-97 


85 -u 


r.-rti 


31-5 


6-28 
617 


27 7 

2.;-; 






:... 














5-40 




5-07 


2:.-7 






■■:, 










G-63 


81 '1.1 


S -'il 


-2S-2 


4-99 


2-1-5 






60 










6-63 


Stt'S 


5*22 


27-2 


4-91 


2(1 






A- 


B* 


C* 


D* 


E* 






* The distmg" i shine Iftrrr in e:ii-h nohimn refers to tho conditions 






lit whu.'li thii |ii trims nml aurfLice.s aie a-'ljlii'iLl'lii ; tlm.se eruditions, 
with their rlisiiiiguijhiug IrttiTs, i'. ill W found iiuintnliatsiy prt- 








i ceding these Tables, 









FLAT SURFACES. Table No. 6 




rraasures, Pitches, and Surfaces. I'.mttiuua. 




Iron Plate H inch thick. 




1 I" 






G* 


H* 


:• 


i_ pitch 


s, „■-,„■, 


Pluh 


Sirf*™ 


nun, ) sb-*™ 


PIKh 


SoTflM 


| ln> 


sq Lns 


Ins 


■q lea 


Ins. 


«,. La.. 


ir- 


v\. In. 














17-61 


SI 0-2 




/ ir-.iri 


291 




lfl'-'ll 


269-5 


15-30 


234 


1 


12*57 


168-1 




I 14 00 


l'Jri 





::;■■- 


1750 


12-57 


i ;■■- 




10-36 


107-4 




1219 


148 


5 


11-52 


1327 


10-95 


! -jo 




9-05 


82-0 




10 65 


120 





10-36 


107-4 


9*86 


97 


2 


8*17 


66-8 




1O05 


10] 





9-51 


90 -6 


9*05 


82 





7-53 


56-7 




»-35 


87 




8-85 


78-4 


8*43 


71 


1 


7-08 


49-4 




879 


77 




8-33 


69-3 


7-94 


63 


"1 


e-153 


44-0 




S*33 




3 


7-89 


62-3 


7*53 


66 


7 


6-30 


39-8 




7 94 


63 


> 


7-53 


E67 


7*18 


61 


a 


6*00 


36*0 




7-flO 


67 


B 


7-21 


62 '0 


6*89 


47 




6-67 






7 '31 


63 


r . 


6-94 


48-2 


6-63 







5*40 


29 -2 I 


7-06 


49 




670 


45-0 


6'41 


41 




5-18 


26*8 


6 '83 


46 


7 


6-49 


42-2 


6-21 


38 


5 


4-98 


24*8 1 


6-63 


44 


i 


6-30 


39-8 


6-00 


36 


1 


4*81 


23*1 


6« 


41 


; 


6-14 


37-8 


677 


S3 


J 


4 6fl 


217 




6'28 


39 


5 


5-92 


351 


5-68 


31 




4*63 


20-5 




613 




s 


673 


32-9 


5'40 


29 


2 


4-42 


19-5 




5 '95 


SS 


I 


6*66 


30-9 


B-25 


27 


5 


4-31 


18*6 




577 


33 


5 


6-40 


29-2 


B'll 


26 


1 


4*22 


17-8 




5-61 


31 


5 


6-26 


277 


4-98 


24 


a 


4*14 


17'1 




6*47 


29 


i 


5-13 


26-4 


4*87 


23 


7 


4-06 


16-5 




6 '34 


28 


5 


6-02 


25-2 


4*76 


22 


7 


3-98 


15-8 




5 '22 


27 


J 


4-91 


24-1 


4*66 


21 


r 


3-90 


15-2 




511 


26 




4-81 


23 1 


4*58 


20 


i 


3-82 


14 -fi 




5-00 


25 


t 


4-72 


22-3 


4-49 


20 


■ 


374 


14-0 




4-oi 


24 


1 


4-64 


21-5 


4-42 




j 


3-67 


13-5 




4-82 


23 


1 


4-56 


20-8 


4*35 


18 


> 


3-61 


13-0 




4 74 


22 


' 


4*49 


20-1 




IB 


3 


3*54 


12-5 




4*66 


21 


7 


4-42 


19-5 


4-22 


17 










4*59 


21 




4-35 




414 


17 


; 








4 '53 


20-5 


4-29 


184 


4 '11 


16*9 








F* 


G* 


H* 


V 


Tie distinguishing letter in each column refers to tlie conditions 
ich tha pitches and anrfaeas nrp aiiplirablc ; these conditions, 

their di.jiiii'j-iii'-hin:.' letters, will be found immediately im- 
jt these Tables. 




\ 



















76 FLAT SURFACES. Table No. 8. 




Pressures, Pitches, and Surfaces. 




Iron Plate f- inch thick. 


■ 3 


A" 


B* 


O* 


D* 


B* 


Pitch |snrfKC 


PiMi 




r i;ch 


-„;,■ 


PIKb 


< u) f« 


PlttS 


■.;,:..■ 


'- 


In*. 


mi. b> 




,:,. . = ,, 


Int. 


■q, ta. 


J, 


Ml h, 


n„. 


.,■.,„: 




lit 


















I'.liT, 


SSi -1 




If, 










18-24 


Bsa-ii 


1 7 -82 


300-0 


i-.;-35 


2r>7-i 




20 


19*95 


398-0 


lit ■:'■.- 


373-5 


l.VLS-I 


251*0 


15-05 


-!::.;-5 


14-21 


202 -< 




25 


17 '87 


319-6 


17:12 


300-0 


U-2J 


202-0 


18-50 


IS 2-4 


12-76 


1681 




Mil 


IB '35 


287-8 


15>4 


251-0 


1-T-OI 


169-3 


12-87 


163-0 


11-C9 


13B-I 




:;5 


15 '16 


230-0 


14ii:> 


216*0 


12-ll.S 


146-0 


11-49 


132-0 


10-86 


11S-1 




40 


14-21 


202-0 


18-77 


189-7 




128-5 


10*78 


11(5-2 


10-19 


104-i 




US 
















104-0 


9-65 


88-1 




5n 


1276 


l'!2^ 


12-37 


] 58 -0 


1 ij -1 !l 


104'0 


9-70 


94-2 


9-18 


B«M 




55 


1J-1.S 


14ST. 


11-^1 


139'6 


B*?JI 


B5'0 


9-28 


861 


S-79 


77-. 




tiD 


11 -Ha- 


136-8 




I2,VS 


S-S8 


87'6 


8-81 


79-6 


S'44 


711 




1;;. 


ll '26 


126-6 


1 [)■!)! 


1 1 !i -o 


Sfu2 


81-3 


8-68 


73*8 


8'14 


Mi 




70 


10 '86 


118*0 


10-53 


111-0 


s-n 


78-0 


8-30 


69*0 


7-87 


Ml 




75 


10'51 


110-6 


10-19 


104-0 


h-4J 


71-3 


8-05 


64-8 


7-63 


681 




RO 


10-19 


1 041) 




97*8 


8 '20 


67*2 


7 SI 


61-1 


7-41 


55-, 




05 


9-91 


98*2 


9*61 


i'-jm 


7-97 


83-6 


7 60 


B7-8 


7-22 


52 l 




SO 


9*65 


93 1 




87*8 


7-77 


60-4 


7*41 


55-0 


7-iM 


4i'-. : 




95 


9'10 


88-5 


8'IS 




7*58 


57 -B 


7-24 


52'4 


6-87 


47" 




100 


B-18 


84 '4 






7-41 


55-0 


7*07 


501 


6-72 


45-- 




105 










7*25 


52-6 


6*92 


.] B -0 


6*58 


43-: 














711 


50-5 


6-78 


46 


6*45 


«1 




115 










6-97 


48-6 


6-66 


44 -o 


6-33 


40-1 




ISO 










6-84 


46-8 


6'G3 


42-7 


5-21 


881 




126 










8-72 


45-2 


6-42 


n-a 


610 


871 




130 










6-61 


fi-t 


6-31 


39-9 


5-93 


351 




135 










6-50 


42-2 


6-21 


:l.vti 


6-83 


Ml 


' 


i4D 
115 










f',-40 


11.0 


6 12 


87*6 

35-9 


6*71 

5-60 


81 -i 




ISO 










6-21 




5 '88 


34 -5 


5-49 


301 




55 










8-13 


37-6 


5-77 


33-2 


5-10 


2!' -I 




-ii> 










B-02 


36-2 


5-68 


32-0 


5*30 


BS'l 






A* 


B* 


o? 


D" 


E* 




* The distinguishing latter in each column refers to the conditions 

tr, nliiili tLn pili.ln.'s am! sui'l'sccs :i p uppH.^bli? ; thus'; [.'ymU lions, 






with their dtotinmushing letters, will be found immediately pm- 


deeding these Tables. 



















FLAT SURFACES, Table No. 8 






Pressures, Pitches, 


nd Surfaces. cvnUnued. 






Iron Plate finch thick. 




1 Is- 


F* 


■J- 


H* 


I- 




-t 


Pi«h 


Sarlac- 


PUcb 


s,„T,,. 


FHd> 




ntofc 


S-irfi™ 


































1 «-'.'' 4 






10 


18-35 


336 7 


17-32 


300-0 


16-45 


270-6 


13*50 


1SJ-4 




15 


15 '05 


2-Jti ■.' 


14*21 


202-0 


13-50 


182-4 


11-11 


128-8 






13 09 


171*3 


12*37 


163*0 


1176 


138-3 


970 


94-2 






1178 


138*3 


11*11 


123-6 


10*67 


111-8 


875 


?t!-5 






1078 


116*2 


10*19 


1 l.'i V 


9-70 


94 '2 


8*05 


64-8 






10-02 


100-5 


S'48 


90-0 


9-03 


81-6 


7-51 


56-4 






9-41 


88-6 


8-91 


79-5 


8'<9 


72-1 


7<>7 


60 1 






8'91 


7B-5 


8-4* 


71'S 


8*05 


64-8 


672 


45-2 






S-49 


72-1 


8-05 


61-8 


7-67 


58 9 


6-42 


41-2 






813 




7*71 




7-35 


54-1 


fl 17 


38 






60 


7 -si 


61*1 


7-41 


65-0 


7-07 


50-1 




34-5 






65 


7-54 


56-8 


7-15 


H-s 




467 


5-61 


31-6 






70 


7-29 


63-2 


8 '92 


ti-o 


6-61 


43-8 


5-30 


29-0 






75 


7-07 


60-0 


672 


wa 


6'42 


41-2 


5-19 


26-9 






80 




47-3 


6-53 


427 


6'25 


39'0 


6-02 


25-2 






85 


670 


41-9 


6-37 


Afi-;, 


6-08 




4-87 


23-7 






90 


6-53 


42-7 


6-21 


U-6 


5*88 


34-6 


4-73 


22-4 






95 




40'8 


6 06 


36-7 


5*70 


32-4 




21*3 






100 


6 25 






34-6 


5*53 


30-6 


4-50 


20-3 






1 OB 


6 12 


37-5 


571 


32*6 


639 


29-0 


4-41 


19 4 






110 


5-35 


3B-4 


6*56 


81 -0 


5-25 


27-6 


4-32 


18*6 






115 


5-SO 


337 


5-43 


29-5 


5*13 


26-3 


4-24 


17*9 






120 


5*66 


32-0 


E-30 


28-1 




25-2 


4-16 


17 3 






125 


5-53 


30 '6 


6*19 


26-9 


4-92 


24 '2 


4-09 


167 






1 SO 


5-41 


29*3 


6*08 


26*8 


4*82 


23-2 


4-03 


16*2 






iae 


5-30 


28 1 


4'99 


24-9 


4-73 


22-4 


3*96 


15-6 






140 


5-20 


27-1 


4-90 


24-0 


4 65 


21-6 




15 -1 






146 


5-11 


261 




28-1 


4-57 


20-9 




14-5 








5-02 


26-2 


473 


22-4 


4'60 


20-3 


376 


14*1 






165 


*-94 


24 3 




21*7 




197 




13*6 






ISO 


4-86 


23-6 


4-59 


21*0 


4-38 


19-1 


3-63 


13-2 








F* 


G* 


H* 


I* 




* 1 


he distinguishing letter in each 


column refers to the conditions 






ch the jiiteliefl and aurfaeea ar 


applicable ; these renditions, 






wit 1 1 


tln-i r diitiiicuiisliinfr letters, iii. 


J be, Soimd. immei\'i\fiVj wt-\ 


I 


OHfitti 


these Tables. 


\ 




^^ 









78 FLAT STJKFACES. Tabu Ho. 7. 




Presaures, Pitches, and Surfaces. 






Iron Plate \\ inch thick. 


- 




p 


A* 


B- 


C* 


D* 


E* 




K 












Fl-,1, |ferf«« 


ph-h 


•iu-f^ 


Pltoh 




I'Jtc-ri 


-.,„•]■„„ 


Pitch 


Si-,. L! 


11,:.. 
s 


T. 


K-.i-j-. 


in-. 


■■■■'■■"■ 


ha. 


K, ta 


i; 




to.. 


*-,.!» ' ■ 




10 
IS 










19-52 


381*0 


18-88 


343'5 


17*49 


aiw- 




20 






20-68 


427-8 


16-94 


•>*7-l 


] (5 -03 


258-1 


15*19 


-i!!-. 




25 


19*13 


3(360 


18-53 


MS* 


1519 


23 1. ■(> 


14-41 


208*5 


) 3 -03 


i.w„ :. 




30 


17-49 


3ii,.m 


16-94 


287*2 


13-91 


TJ3-; 


13'2'2 


174-7 


1-2-41) 


ire- 




85 


la-sa 


■IWl 


1571 


247*0 


1291 


166-7 


12-27 


150-6 


1 1 -i-iO 


134 5 




40 


15*19 


2310 


14-72 


216-9 


12-10 


146*6 


11-51 


132-5 


lO-v-5 


118-5 |- 




45 


14-35 


206*0 


13-91 


193*5 


11 -44 


131-0 


10-88 


118*5 


H.i-JI! 


106-1 > 




50 


13-83 


180-0 


13*22 


1747 


10-88 


118-5 


10-35 


107*2 


9-79 


06- i 




55 


13-02 


169-6 


12*62 


159-4 


10-40 


108-2 


'.('.Hi 




8*37 


87 -a ! 




60 


1-2-49 


158*0 


12-10 


146-6 


9'9B 




9-50 


90*3 


g -uo 


81-0 i 




65 


1-2-02 




11*65 


135-8 


9*62 


92'6 


9-15 




8*67 


75-] ; 




70 


11-60 


134-5 


11-24 


126-5 


9*29 


86-3 


8*85 


78-3 


8-33 






rs 


11-22 


123-0 


10-88 


i 1 S -5 


9*00 


81-0 


8-57 


73-6 


B-ia 


66 -M 




80 


10-88 


118*5 






S73 




8-32 






6*2-21 




66 


10*57 


111-8 


10-26 


105*2 


8*13 


72*1 


8*09 


65-5 


7-67 


6! :■ 




90 


10*28 


lufl-O 


8*98 


997 


e-27 


68-6 


7*89 


62-2 


7*43 


58 *Q 




95 


10*08 


100-7 


8*73 


94 -8 


8-07 


65*2 


7*70 


58*2 


7-30 


63*3 
510 




100 


9-79 


98-0 


0*60 


90-3 


7*89 


62-2 


7*62 


56-6 


7-M 




105 


9*57 


91-7 


0'29 


86-3 


771 


69'5 


7-36 


54-2 


6-99 


49'8 




110 


ii-37 


87-8 


8 09 


82*7 


7-55 


67-1 


7"2\ 


52-0 


6-84 


46-9 




115 


9 18 


84-2 






7-4! 


64-9 


7-07 


50-0 


0-71 


45-1 
43 S 




130 


9'00 


81*0 






7-27 


62-8 


6*94 


48 'I 


6*59 




n:, 










7 1* 


61*0 


6-82 


46-5 


■! ". 


4-2-0 




;;;,i 










7-02 


49*2 


6-70 


44*8 


6-37 


40-ti 




] :;;, 










6*90 


47 -a 


6*58 


43*5 


0-27 


39-3 




140 
145 










15-79 


46*1 
44*7 


S-4S 

eras 


42-1 

40-9 


6-17 
6-07 


3S-1 




150 










t *9 


43*5 


6-30 




:VDS 


35-1 




155 










e-50 


42'2 




38-6 


5 S3 


34 11 




100 










6-41 


41 -1 


6*13 


87*6 


H78. 


32-S 




A* 


B* 


c" 


D* 


E" 


* The distinguishing letter in each column refers to tl 


c condition- 




to which the pitches und -uil'.H'.si ■,;::■ applicable ; thca 


conditions, 


L 


H-itJi tlirir riistini-niahing letters, will be found imm 


diately pre- 


coding these Tables. 


" 


- 















FLAT SURFACES. 


Table No. 7 




PraMnreB, Pitches, and Surfaces, 


eoniimted. 




Iron Plate 3$ inch thick. 






y 


0" 


H* 


1* 


PI ten 


Ksi ]■(!.<■« 


FtKt Surface 


Pitch BUfM 


Pitch 


Snrficp 
































.-,. ;., 














■2(1-^7 


411 




19 


68 


385-6 


18-53 


343 f. 


17 


10 


309-7 


14-44 


aWS 




ia 


09 


250 1 


15-10 


231-0 


11 


11 


208-5 


11-87 


liro 




13 


-!) 


165 '8 


U-2-2 


17*7 


12 


58 


157*8 


10-35 


107-2 




12 


56 


157 '8 


11-87 


141 


11 


29 


127-5 




87-0 




11 


61 


132 '5 


10-88 




10 


:> 


107 "J 


8-67 


73-5 




10 


70 


114-4 


10-12 


102-4 


9 


33 


92*7 


7-99 


63-8 




10 


01 


100-9 


9-50 


90-3 


9 


35 


81-9 


7-62 


56*6 




9 


SO 


90-3 


D-00 


81-0 




r>7 


78-5 


7*14 


51*0 




9 


it 


819 


8-57 


73-5 




7 


66*7 




16-5 




8 


66 


75-0 


8'20 


67*3 


7 


32 


61-2 


6'D1 


42*8 




8 


32 


69-2 


7-89 






52 


56*6 


6-30 


39-7 




8 


02 


64-4 


7-61 


57*6 


7 


26 


62-7 


6-08 


37'0 




7 


76 


60-2 


7*86 


54'2 


7 


32 


49-3 


6*82 


33-6 




7 


52 


56 -fl 


7-14 


61-0 


6 


32 


46*5 


6-60 


31*3 




7 


31 


63-4 


6-64 


48*1 


6 


93 


43'9 


5-40 


29*1 




7 


11 


50- a 


6-76 


45-7 


6 


48 


41-7 


5*23 


27-3 




6 


91 


4S'l 


6-69 


43*5 


6 


30 


397 


5*07 


25-7 




I 


78 


45'9 


6-44 


41-5 




6 


37-9 




21*3 




• 


S3 


43'9 


0-30 


397 


6 


99 


35-9 


4-81 









■1!) 


42-1 


6-17 


88*1 


G 


32 


38*9 


i-ro 


22*0 




6 


36 


40-6 




36*3 


C 


S7 


32-1 


4-59 


21*1 




6 e 


24 




5-87 


84*5 


5 


53 


80*5 


1-50 


20-2 




UO 6-13 


37-6 


5-73 


32-8 


G 


10 


29*1 


1*41 


19*5 




US 5*99 


85-9 


5-60 


31-3 


5 


28 


27-9 




18-8 




110 5-85 


34*3 


5*47 


30-0 


5 


17 




4-28 


18-2 




5 73 


32-3 


5-86 


28*8 




37 


25-7 


4-20 


17 -e 




w 5'tn 


81-5 


5-26 


27 -a 


i 


BS 


21-8 


4-13 


17*1 




5 6 '60 




5*16 


26*6 




SB 


£3-9 


4-07 


16-6 




160 5-40 




5-07 


267 




81 


23-1 


4*02 


16*2 




IK 5-30 


28-1 








73 


22*1 


3'66 


15-6 




« 5-21 


27-2 


4-91 


21-1 


1-66 


21*7 


3*89 


15-1 




F* 


G* 


H- 


I' 


" The distinguishing letter in each column refers to 


tho conditions 




which the pitches and surfaces are applicable ; th 
■ith their distinguishing Jetteis, will bs found, in 


"so eon di tic n a, 




ia«&sXj&] w«- \ 


nimg these Tables. 


\ 





i 



I 



FLAT SURFACES. Table No. 

Pressures, Pitches, and Surfaces. 
Iron Plate -fa inch thick. 



= ■-. 


A* 


B* 


C* 


D* 


E* 


Pitch 


-.„■;,. 


Pitch 


-.in..,-, 


Pitch 


-„;■-„<■■ 


Pitch |s«rfQ« 


Pitch ISnrfr*, 


:> 


hi:,. 


SQ. «.. 


in.. 


.,,. in.. 


hw 


-,,:„.. 


in.. 


-l.in- 


in.. Ubi 






















in 










90 


(0 


432 (i 


19 '74 


330-0 


■ 


VII 










IN 


IS 


328-0 


17-14 


VH4-0 


[■;■]■ wa 


«ft 


2(1 -SS 


41. vC 


1H7* 


380-0 




18 


262-0 


15-37 




14-.1 -210-5 


■in 


1863 


:i4 , ■:■( 


I.S-lli. 


326 






219-3 


1407 


li'J-ii 


13--?3|17«-l 


3fi 


17-28 


HttK-.fi 


1H-71 


380-2 








13-06 


1 7(i "5 


1-i-LM U.i"J 


4(1 


1-MS 


WW* 












1 2 ->-l 


i :■<) -i) 




Mi 


IB'flt 


233 '5 


14-81 


219-8 


I'- 


17 


148-2 


1 1 -fi7 


134 


111 -04 W 
10-41 1« 

9-55 \ 91 


;■" 


14-51 


210*8 


14-07 


198-0 


ll 


57 


134-0 


1L-01 


121 '2 


-„-, 




















.'.II 


13-29 


17'1*<> 


12-88 


166-0 




11 


11-2-fi 


10-10 


102-0 


.;■, 






















12-S4 


im-w 


IIHH 


143-1 








9*39 




7r, 


11-93 


142-5 


11*7 










9-10 


8V -3 


8-6 a\ ^ 


.Sll 


11-57 


i;u-(i 


H-ve 


126-0 




>7 


86-0 


K-H3 


78 


8-l| 
7-93 

7-2* 

r-2j§ 

11^ 


M, 


11-2* 


lWt-4 


10-BO 


118-9 






81-2 


K-5H 


73-7 


(Ml 


1IIH4 


11W-7 


10-61 


1 1 ■> "6 


* 


7H 


77-1 


8-33 


70-0 


•if, 


in-rtrt 


11B-7 


10 34 


Id" -o 


¥ 




73-3 


H-lfl 


«6-fi 





10-41 


103-4 


10-10 


ld-2-HJ 






70-0 


7-97 




in--, 








97* 






88-9 






lid 


Mtjl 




iww 


93-2 












iif, 


H-VS 


DM) 






7 










|.„, 


H'M 




U'iff 




7 


7n 


69*3 


7-34 


H -0 


i'.. 


ICS7 


H7-W 


B*10 




7 


5(1 


67-2 


7 -VI 


520 


l;tn 


H-WI 


W4-7 






7 


43 


55-2 


71IH 


fili-JI 


140 

i-t.-. 


9-04 


Sl-b 






7 

7 

7 


30 
IS 

i- 


63*4 
61*7 
60-1 


6-97 
7(3 


48-6 
47-1 
45-7 


I..M 
-.-■;'■ 










6 

e 


97 
87 


47-2 


fi*S7 


«'I 


[.in 










tt-78 


46-0 


6-48 


42 




A* 


B* 


C* 


D* 


3» 



* The distinguishing letter in each column refers to the con^*-""' 
which the pitches and surfaces are applicable ; these point*- 
tl) their distinguishing letters, will he found immed Intel J5^^ 
ceding these Tables. 



_ 


















FLAT SrEFACES. 


Tiblr So. 8. 






Fmmra, Pit.-iw*, wi Sutko. 


■ .:: 1 


■ 




Iron Plat* yV *■•** tktck. 








r 


F* 


G* 


H' 


1* 




l 


it* 


Surf-cc 


Hi ch | SoriK. 


M 


m nwb | 5nrfi« 


j 


■t 


l» h» 


Uu. 


•q.t». 


If* 


»< 


* -H. 


I.*-. 




HHtt 


438 '0 


1974 


39fi*0 


IS 75 


KJ 


6 15*37 


:: - : -) 






1714 


294-0 


16-18 


262-0 


i :•■:;. r 


236 


4 12-63 


159*6 






hm 


23'2 '0 


14-07 


I'Jb-0 


13-37 


178 


8 11-01 


121-2 






];!■:!- 


178-8 


l'J (13 


159*6 


12-01 


144 


2 9-90 


S8-1 






12"24 


150-0 


11-57 


134D 


11 01 


121 


2 910 


82-8 






11-37 


129-4 


10-75 


115*7 


10-33 


104 


7 8*47 


7T8 






10-67 


114-0 


10*10 


102 -0 


9-61 


93 


4 7*97 


63*6 






H.i-Kt 


102-0 


9-55 


91*3 


910 




: -: ■) 


57*2 






881 




9-10 


82-8 


8-66 


75 


1 7-21 


52D 




j »i» 


84-6 


8*70 


76-8 


8*29 


n 


8 6-92 


47-8 




/ 8 '83 


78*0 


8 36 


70-0 


7 


97 


63 


6 6'66 






/ fi*51 


72-4 


8 -OB 


85-0 


7 


69 


69 


1 6-43 






/ 8-22 


677 


7*80 


60S 






5G 


3 6-23 


38-9 




1 7-97 


63'8 


7*58 


67-2 


7 


21 


52 


6 03 


36-4 




[ 7 74 


60-0 


734 


54*0 


7 


01 


49 


2 5*81 


33*7 




7 -63 


66 -a 


7*15 


51-1 


6 


83 


46 


6 5*61 


31'4 




7-3* 


64-0 


6-97 


48*6 


U 


66 




4 5*43 


29*5 




7-17 


61-4 


6*81 


46-4 




51 




S 5-28 


27*8 




7-01 


49*2 


6 BO 






36 


40 


5 5 13 


26*3 




«'88 


47-1 


6-52 


42-5 




-23 




9 6 -01 


HI 




«-72 




8-OT 


409 






37 


S 4-89 


23 9 




fi-60 


43-5 


6-27 


39 3 


6 


95 


8G 


i 4'78 


22 -B 




«« 


42-0 


6-16 




G 


81 


33 


7 4*69 


21-9 




«-36 


40-5 


8 03 


36-4 


G 


67 


32 


2 4*60 


21*1 




6 '86 






347 


5 


55 


30 


S 4-51 


20-4 




«16 


38-0 


678 


33-2 


5 


43 


SB 


S 4*44 


19-7 




8-05 


38 *e 


6*85 


31 -fi 


6 




28 


* 4-87 


19-0 




6'S3 


36 1 


5-53 


30-6 


5 




27 


3 4*30 


18 -E 




5-ai 


33-7 


5'43 


29'5 


6 


13 




9 4*24 


17-9 




^^H 


32-5 


5'34 




G 


OS 


25 


5 4*18 


17-6 




1 


5 60 


31-3 


5-25 


27-5 


4*97 


24 


4-13 


17*0 




I 




B* 


H' 


I* 


■ «a disti 


iguisliir 

litr-lurs 

-i -Hi'!:! 


J letter in fach 


i.hiini, i-i'fi'r.i 


:n tlia con 


ItlMI 


nd surfaces nr 


appli cable ; 
ill De found 


hi'sc emu 






ilii;.; ]■ lli.li, v. 


. 


■J -si-Mi- V. 


— 


ablts. 








■ ^H 











S4 FLAT SURFACES. Table No. 10. 




Pressures, Pituhos, and Surfaces, 






Iron Plato -J inch thick. 




S3 


A* 


B* 


C* 


D* 


E* 




It 












Pitch 


iu:-,,. 


Pitch 


Stir (.in 


Pitch 


Surface 


Pitch 


surf,™ 


nich Surf*. 


11*. 


Ins. 


B q.i Ua . 


in-. 


*!.[,„ 


tat. 




tat. 


..,.1,,,, 


m 


■.,.::: 




In 
























15 


















20-92 


438-0 




20 










20*27 


411-0 


19-24 


370-5 


18-16 


-■:;.. .1 




25 










18*16 


030 -0 


17-25 


2!<7'0 


16-28 


■2.;; 2 




30 


20-92 


438-0 


20-27 


411 


16*61 


276-0 


15-78 


249-0 


14-90 


222 -u 




35 


19-39 


07.1-2 


18-79 


SB8-I 


If. -40 


237-4 


14-63 


2I4-2 


13-82 


1910 




10 


1818 


330 -O 


1760 




14 41 




13-72 


1 Ss -2 


12-00 


lOS'u 




45 


17-1* 


294-0 


16-81 


27.; -o 


13-SS 


186-0 


12-96 


168 


12-24 


150 ■!) 




50 


16-28 


265-2 


15-78 


249-0 


12-96 


168-0 


12-02 


151-8 


11-64 


mse 




SS 


15-64 


2*1 -B 


16-08 


2-26-9 


13-38 


153-2 


1177 


138-6 


11-18 


123-S 




SO 


14 ■!.'(> 


222-0 


14-44 


208*5 


11-87 


1 i 1 -() 


11-29 


127'B 


10-07 


1140 




05 


14-yn 


205-3 


13*89 


192-9 


11-42 


ioo-o 


10-87 


118-1 


1 -2S 


1 05*6 




70 


13 >2 


191-1 


13-40 


1 70 .' 


11-03 


1-21-7 


10-49 


110-1 




98*5 




75 


13-37 


178-8 


1-2-L''!' 


168-0 


10-67 


114'U 


10-16 


100-2 


9-61 


92-4 




SO 


12-96 


168-0 


12-56 


167-8 


10-35 


107-2 


9-85 


971 


9-32 


irv 




85 


12-68 


168-4 


12'2ij 


148-9 


10-06 


101*2 


9-68 


91-7 


9-06 


32-2 




90 


12-24 


150-0 


11-87 


141-0 


9-79 


98-0 


9-32 


87-0 


8*83 


7S-0 




95 


11-!!:; 


142-4 


11-57 


133-8 


9-65 


91-2 


9-09 


827 


8-61 


71 ! 




!,„., 


11-64 


107, -6 


11-29 


127-5 


9-32 


S7-0 




78-9 


8*41 


70S 




: Of. 


11-37 


129-4 


1 1 -0:l 


121-7 


9-11 


83-1 




75-4 


8*22 


67 7 




110 


11-12 


123-8 


10-70 


116-4 


6-92 


79-6 


8-50 


7-2"* 


8-05 


64 '9 




115 


10'89 


1 1 S 


10-56 


111-6 


8-74 


76-4 




00 -0 


7-89 


62-3 




[•20 


10-07 


J 1 4 '0 


10-35 


107-2 


8-57 


73-6 


8-17 


667 


774 


80-0 




125 


10-47 


109-6 


10'15 


100 2 


8-41 


70-8 


8 02 


64*3 


7-60 


57-8 




tjii 


10-28 


105-6 


9 97 


99'4 


8-26 


os -a 


7-87 


620 


7-47 


55-8 




i ■'.'. 


10-10 


lU'2-0 


979 




8-12 


oo -o 


7-74 


60 


7-34 


54*0 




[■n.i 


9-92 


98 -5 


9 '63 


92-7 


7-99 


63'S 


7-62 


53-0 




62-2 




145 


9-78 


95-3 


9-47 




7-86 


61-8 


7-50 


66-2 


7-12 


60-6 




if... 


9-61 


92-4 


9-32 


87-0 


7-74 


00 ■(! 


7-39 


54-6 


7-01 


49-2 




i:.;, 


9'46 




9-18 


S4-3 


7-63 


OS -2 




53 -0 


6-91 


47'8 




ISO 


9-3-2 


87-0 


9-05 


81-9 


7 -:>■> 


66-6 


710 


El -6 


6 -S3 


46'5 




A* 


B" 


C* 


D" 


E" 


" The distinguishing letter in each column refers to th 


conditions 




to whiuh the pitohea unci surfaces are applicable; these 


conditions. 


/ 


with their distinguishing letters, n 
ceding these Tables. 


ill U 


found inline 


.i ataly pre- 

















1 


FLAT SURFACES. 


Table No. 10 




Pro-ourcs, Fitches, 


and Surfaces. 


amtiniud. 




L 


Iron Plato J inch thick. 






fir 


F* 


G* 


H* 


1* 






lh 


ma 


MM, 


Pitch js-u-ta-. 


Ptab 


S»rfa« 


moi, jsorf.™ 


5 
10 


te 


■q. 1m. 


b» 


•q.ln-. 


ta,. 


«-,.'-». 


hx. 


.q.to. 
















1MB 


297'-8 




15 


19 


24 


S70'5 


ls-ie 


330-0 


17-25 


29*7-6 


1415 


200-4 




20 


16 


71 


2793 


16-78 


219-0 


14-99 


221 7 


12-32 


161-8 




25 


u 


[-it 


224-7 


14-15 


200 4 


13-45 


180-9 


11-07 


122-6 




30 


13 


72 


188 -a 


12 im 


168 


12-32 


161-8 


1015 


103 2 




35 


IB 


73 


162-2 


12 03 


114-8 


11-44 


130 9 


9 45 


89-3 




40 


11 


94. 


142 '6 


11-29 


1275 


1074 


1153 


8-88 


78*9 




45 


11 


39 


127-5 


10-67 


114 


1015 


103-2 


8*41 


70*8 




50 


10 


n 


115-3 


10 15 


108-9 


e-ee 


03-4 


8*02 


64-3 




55 


ll 


26 


105-4 




94 -3 


9 '24 


85-5 


7 68 


69-0 




60 




S5 


97-1 


9-32 


87-0 


8-88 


78-9 


7-39 


64 6 




65 


9 


41' 


90-1 


8'S8 


80-7 


8-56 


73*2 


7*13 


50-8 




70 


9 


17 


84 1 


8 '68 


75*4 


8*27 


68-4 


6 '90 


47 -a 




75 


8 


BB 


78 B 


8'41 


70-8 


8-02 


64*3 


870 


44 '8 




80 


8 




74-3 


8-17 


66*7 


7*79 


60-6 


6-51 


42-4 




1 85 


8 


88 


70 '3 


7-9* 


63-1 


7 58 


57-4 


6-34 


40-3 




90 


8 


17 


66-7 


774 


BOO 


7-39 


54-6 


6*19 


38-4 




95 


7 


97 


63 -E 


7-56 


57-1 


7-21 


52*0 


6-D3 


36 -3 




100 


7 


79 


60-6 


7-39 


54*6 


7-oe 


497 


G-85 


84-2 




105 


7 


62 


58*0 


7-23 


52*2 


6 'SO 


47-6 


fi-69 


32-3 




110 


7 


46 


65-7 


7 0S 


50-1 


876 


457 


6*64 


BO 7 




115 


7 


31 


63-5 


6 '94 


48*2 


6 63 


44-0 


5-40 


29-2 




120 


7 


IS 


51 '5 


6-82 


46-5 


6-51 


42'4 


5 -2a 


27-9 




125 


7 


05 


49-7 


670 


44-8 


6-40 


40 '9 


5-17 


267 




130 


1 


93 


48 


6-118 


43-3 


6-29 




5*06 


25-8 




135 


1 


S3 


46-5 


6'48 


42-0 


6-19 


38 -4 


4-97 


247 




HO 


1 


71 


45 '0 




40-7 


6-09 


37-1 


4*88 


23 8 




145 


1 


61 


437 


6-23 


39'5 


6-96 


35-6 


4-79 


23 




150 


1 


51 


42 '4 


6-19 




5-85 


34-2 


4-71 


22-2 




1 155 


6 


42 


41-2 


6-10 


37'3 


574 


32-9 




21-5 




160 


6-33 


40 '1 


5-99 


35 9 


5-64 


317 


4-57 


20-9 






F» 


G* 


H* 


I' 


1 * The diatinguiahir 


I letter in each 


clumn refers ta 


the eonditioua 


1 to which iiit [litch™ 


□d surfaces are 


applicable ; th 


.so conditions, 




1 with their di.^tin-ui.. 
1 ceding these Tables. 


log letters, w 


1 be iouiii in 


MieiuAeX^ ^ c -\ 



86 FLAT SURFACES. Table N 






Pressures, Pitches, and Surfaces. 




Iron Plate J| inch thick. 


J 


IS 

Is 


A* 


B- 


C" 


D* 




m* 


■= U r f[ll 


XtWi 


« K 


Pitch |s W fe- 


Pitch |sorf.« 


Ml 




Ibi 


ins. 


■q fcu 


(m. 


.» b, 


to 


,., n.s. 


im . 


... ;,-. 


;..,. 


M-. Int 


10 






















20 














20 : 30 


412-1 


19-15 


S67-0 


25 










1[>15 


3(17 -LI 


l--"li- 


S30-9 


17-17 


294 *S 


SO 










I7V.1 


■joo-- 


16-68 


■27'-. -7 


15-70 


246*6 


35 


20-43 


418-6 


19-si 


392-7 


;•>-.-■• 


263-8 


15-25 


23S-0 


14'57 


212'2 


40 


IB '16 


367-0 


1 ':V.'i 


3 1 1 -■ 


:;.-_'- 


■j:!l-.- 


14-45 


209-O 


13 -.IS 


186-6 


45 


l.-i-us 


326 -S 


17 V. I 


3Ci«-h 


11 07 


2..';v. 


13-65 


1 SO V. 


12!)0 


196-4 


50 


17-17 


294 -8 


Hi-tl:! 


276-7 


I., -''■:", 


186 '5 


12-97 


H8--J 


12*26 


150-4 


55 


16'38 


268-5 


ir.--7 


252' 


l a 'd I 


170-0 


12 '39 


153-6 


11 '71 


137 2 


60 


15-70 


246-6 


li,~22 


231-6 


12-f.Cl 


156-4 


11-89 


HI -3 


11-21 


126S 


65 


16-10 


228-1 


{-',■■-,■■; 


214-2 


12-.:: 


144-8 


11-1-1 


130-9 


10-82 


117*0 


70 


i-i-r-7 


212-2 


14 1*2 


199-3 


u-oi 


131-9 


11-04 


122-0 


10-14 


109 '1 


75 


. -\ w 


198-6 


13 -'.13 


180 ■; 


1124 


12.: 3 


10*68 


114-3 


it'll 


102-2 


SO 


13-65 


186-6 


]:.!--:J 


175-2 




11S-8 


10*37 


107-5 


B-81 


96-2 


85 


] 3 "26 


178-8 


i-2-.-r. 


it;:,- 


10 ■:■■;' 


112-1 


10-07 


101-5 


9-53 


90-9 


90 


12-90 


166-4 


12V.M 


156-4 


10 -31 


1 OS "2 


9*81 


96-2 


9-28 


S6-2 


95 


12-67 


ir.3-i 


12-18 


1*8 -f 


1 -05 


101-0 


9-56 


91-5 


B-OS 


82 '0 


100 


12-26 




1 ',-••< 


141 i 


8 31 


96-2 


9'34 


87-2 


S-M 


78*2 


105 


11-88 


143". 


11-iil 


1B4-E 


9 -59 


'91-9 


BrU 


83-3 


8-64 


74*7 


110 


11-71 


137 ■' 


1 1 -3(1 


:■!<:>■ 




88-0 


8-93 


79-8 


8-46 


71-6 


115 


11-17 


131- 


n-ia 


123- 


9-1-! 


84-4 


8*76 


76-6 


8-29 


63*7 


120 


11-24 


126* 


10:>.) 


118* 


9-01 


SI -2 








661 


135 


11-02 


121- 


ln-09 


114- 


S-S4 


78-2 


S'12 


70-9 


7-!'S 


63-7 


130 


10 -*■> 


117-{ 


Hc-13 


110- 


S-tis 


75-4 


S-27 


68-4 


7-S4 


61 '5 


135 


10*62 


11-2- 


10-31 


106- 


8-53 


72-8 


8-1 :j 


66-1 


7 71 


59*1 


140 


io-« 


109- 


W-1J 


102' 


3-39 


70-4 


8-i.ii' 


64-0 


7-53 


57-5 


145 


]'.(■■, 


105- 


s-uti 


99- 


8 -2') 


68-2 


7-87 


62-0 


7-17 


55-7 


150 


10-11 


102- 


9 -SI 


96- 


813 


66-1 


7-75 


00 -1 


7-35 


64 1 


155 


9-57 




5i>l 


B3- 1 


8-01 




7-04 




7 -i:- 


52*5 


too 


9 SI 


96' 


ft-61 


90- 


7 ■'.'■:. 


62-4 


7*53 


50-7 


7-15 


61*1 




A" 


B' 


C* 


D* 


E* 


* The dMitiguishinj; letter in each column refera To the conditions 


to which the pitches and surfaces (ire applicable : thaw ■ ■uiLditions, 
with their distinguishing letters, will he found immediately pre- 


J ceding these Tables. 


_i 























«r 






FLAT SURFACES. Tuu 


So. 11 








Fmanro, Pite*-, «ri Bart— , 










m l-tai yu MA 






£ 

r 
if 


w 


G* 


H* 


r 


Pllei. |snrfM 


M 'M* 


IM iKtaa 


Mk- 


8M8M 


E 


















10 














1MI 


330* 




15 


20-30 


nil 


iris 


S67-0 




33r,4 


11*1 






SO 


17 -M 


iwrt 


I--T- 


m : 


I 7 :. 


24»4 


1147 


MM 




25 


15-SO 


S4fr4 


H-ta 


... - 


14 17 


;■■.-* 


1144 


11*4 




SO 


u-« 


:■ ■: 


1345 


1564 


11-47 




194* 


1144 




35 


13-41 


18O-0 


U47 


1*67 


EHf 


1451 


•44 


Ml 




40 


1*2-53 


158-3 


u-m 


1414 


114* 


MB | 


•44 


•71 




u 


11S9 


1414 


11-24 


1M3 


Mr* 


1184 


i >.* 


74-* 




50 


11 30 


127-8 


10-6* 


1144 


14-17 


MM 


Mt 


7*4 




65 


10- !0 


116-7 


:■ „ 


1*4 4 


«-« 


M* 


»". 


45* 






10-37 


MM 


Ml 


•84 


•44 


•71 


■ 


6»1 




s 


844 


»7 


»c 


e>4 


84* 


IM 


; M 


54* 




844 


63-0 


MS 


844 


84» 


rs4 




514 




76 


9-34 


87-3 


844 


744 


8-41 


■ 


■ 


4*1 




60 


8 06 




fSS 


744 


■ 


644 


* -n 


•44 






8 81 


77-6 


844 


*»4 


74S 


8*1 


M 


441 






a-si 


73-C 


111 


Ml 


■ ■ 


4*4 


* »•> 


434 




95 


6-37 


701 


744 


«3« 


747 


574 


444 


♦4-1 




100 


8-18 


66-0 


: :5 


•61 


74* 


84-7 


446 


3*-» 




106 


8-Ot 


64 


7*6 


57S 


744 


IM 


*44 


3*7 




2 


7-68 


•14 


7U 


561 


: M ft 1 


54* 


347 




7-68 


564 


748. 


53-4 


MB i^l 


*74 


'-.: | 






7-5J 


54-7 


715 


511 


Ml 8M 


»4* 






135 


7-3» 


64-7 


7« 


4*4 


Ml 


444 


■ 


IM 




130 


7 27 


62-8 


Ml 


474 


Mt 


414 


HI 


»4 






7-25 


511 


8-7* 


441 


*«* 


44J 


■ ■ 


»•» 




1*0 


7*03 


43-5 


•4* 


444 


•48 


IM 


■ 1 


J4t 




li5 


6-98 


i- 


644 


434 


•49 


38r( 


I -.'. 


v. 1 






6-52 


4414 


8-4* 


(21 


Mt 


H t 


•47 


44-7 






673 


454 


449 


**-* 




4-*6 


»4 




160 


841 


440 


431 


3»4 




4 M 


334 






F* 


'--• 




I* 


• 1 


be <::■: 


.--.:■■-.. 


.- ItfM 


J*i 


ania-m rntra *» Hw wilUfMm 




tow] 


ch the 


:- - 


ia-i Ht 


m . 


iWrtoii*. -Jmjh rt-,*4 
faltmd 'OMMdiMU 






with 

..■V..; 


Oat - 


riUfea. 


log & 


840. - 


fciir-X 



















N 










FLAT SURFACES 




Table N 






f reaauras, i-itenes, sua aunoces. 






Iron Plats /',; inch thick. 




I* 


A* 


B* 


C* 


D* 




Pltoh 


ii.rf^ 


Pilch |s D rf„« 


nnai 




Pilfh |snrf»ce 


»<» 


' b 6 


1.... 


" 


«•* 


fa* 


-i- ■"■• 


in,. 


*,.-„, 


in*. 


M.:^- 


to» 


10 
























IB 
























2i.i 




















20 : i5 




25 












20*15 


400 -0 


10-13 


.i-ifl-o 


is-m 




30 












1S-42 


339*3 


17-49 


300 -0 


16-51 




35 








20-84 


nt'i 


17-0S 


2917 


18-22 


2881 


15-31 




40 


20*15 


406-0 


19-52 


3*1-0 


1 00 


256-0 


15-19 


281-0 


14-35 




45 


19*01 


361-5 


18-42 


339-3 


1510 


-22- 2 


14-35 


206-0 


13-J5 




50 


i a <a 


326-0 


17-49 


306D 


1436 


206-O 


13-63 


! -■! -0 


1-2 S 9 




55 


17-23 


290 V 


16-69 


278-7 


13 70 


187-8 


13-02 


] SO "ti 


1-2-30 




GO 


16-51 


272-8 


1-J-00 


■2>.;-o 


'.3-11 


172-6 


12-49 


156-0 


11 SO 




65 






16*88 












11 -30 




70 


1531 


234 -5 


14 « 


220-2 


12-20 


148-8 


1 1 -oo 


134-5 


10-90 




75 


14-81 


ais-s 


14*35 


200-0 


11-80 


139-3 


11-22 


1-2.1 -'J 


10-61 




80 


14-35 


2O6-0 


M-91 


1B3-5 


11-44 


1310 


10-99 


118-5 


10-2-.I 




85 


13-93 


194-2 


13-50 


132-4 


11-1-2 


123-6 


10 57 


111-8 


10-00 




90 


13-55 


183-7 


13-11 


172-6 


10-82 


117*1 


10-29 


1 M -0 


974 




95 


1 3 -20 


174-* 


1 2 ■:••> 


163-8 


10-54 


111-2 


lo -03 


100-7 


9 48 




LOO 










10-2LI 




9-79 


96 


9-83 




105 


12-58 


lis -a 


la-ao 


148-8 


10-06 


101-2 


9-57 


91-7 


9-Ofl 




110 


12-30 


151-4 


11-93 


142-3 


9-84 


96-9 


9-37 


87-8 


B"W 




115 








136-4 




92*8 




84-2 


= 09 


75*5 


120 




139-3 






9-45 


50-3 


9 -, ,r 


81-0 


9-52 


72*6 




11-57 


134 -i"' 


11-22 


126-0 


9-27 


86-0 


8-83 


78-0 




70-0 


130 


11-3J 


129D 












B<7 


75-2 




67 5 


135 


U-li 


124-5 


10-82 


117 




8-94 


80-0 


8-52 


72*6 


9-OJ 


65-2 


140 


10*99 










8-80 


77*4 


8-38 


70 -2 


7 04 


63 J 


145 


1078 


ne-3 


io-4.; 


EOS 




8-65 


74-9 


B-2S 


68*0 


7-9-2 


ei-i 


150 


10-61 


1 1 -2 ■■:, 


10-2B 


■ OS 


j 


8-52 


72-6 




66 


77-j 


59 3 


155 


10-45 


109-2 


10-1? 


102 


7 


S -3t! 


70*5 


6 -' ".: 


84 


7-59 


57-6 


160 


was 


106-0 


9-98 


W7 


9-27 


09 -5 


7 -89 


62-2 


7 -IS 


56-0 




A' 


B' 


C" 


D" 


I 






The. distiii guishing letter in each column refers to the oond 






»hieh Iho pitches and snrfaces are applicable ; these condi 
1 their distinguishing letters, will be found immediately 




wi 


pre- 


ced 


ag these Tables. 


1 


, 

























■--' 






HAT ST7KTACZS. 




r,r^v ;: 








BMMM^ I . : . ! 


*■:;.' -. 


tmmmmL 










nm lint ]^ toe* tlridc 










I 








B* 






: r 




















.-- 


F ,: 


• ■ 


n*» 5=r?~. 


to* Ma 


• ■ 


i..-. 




Om. 


i« 


-,» 


*» 


•»—- 


1. 


•»■». 


■-■ 


**»-. 


to 






"" 








1813 


399-0 




15 






Wis 


4 -i f 


15-13 


3M-0 


1548 


1494 




20 


1S53 


3434 


1749 


30* -9 


:*•-! 


37«-e 


1343 


KM 




25 


ii n 


IMl 


::■-- 


34C-0 


14-90 




an 


1M-: 




SO 


»■» 


■n ■: 


14-35 


1 N 9 


13 43 


IM4 


: ■; -.: 


:.-:■■ 




as 


U'10 


198* 


t*u 


177-4 


:-.-y. 


ie*-2 


10-O 


its-c 




i<> 


13-22 


174-7 


1*49 


1594 


11 f7 


1414 


9-79 


994 




45 


12-49 


IM-fl 


11-89 


139-3 


1 : 


i -.--.-. 


9-37 


M4 






11-87 


141-0 


11-31 


1294 


-.■ a 


1144 


e-33 


734 




65 


11 Si 


12S7 


1973 


11* 4 


..... 


1041 


845 


71-* 




60 


ID-M 


lia-s 


19-39 


19* * 


979 


9*4 


8-13 


994 




65 


10-45 


109 -8 


9-91 


98 -t 


9-43 


894 


743 


914 




70 


io-ia 


163-4 


947 


91-7 


911 


831 


T-57 


• 574 




S 


»-r» 


98 -o 


9-37 


894 


84* 


7E4 


74* 


5*4 




9-50 


90-3 


*<.i 


SI -9 


141 


734 


714 


514 




85 


»-24 


85 4 


8-75 


7*5 


rss 


994 


<43 


484 




W 


9-00 


814 


1-61 


114 


s-u 


M4 


978 


494 






B-n 


r: « 


B-31 


9*1 


7-93 


934 


943 


434 




100 


8 57 


7S-5 


111 


cc-t 


7-74 


994 


9*5 


424 






S'3S 


70-3 


7-94 


93-1 


7-57 


574 


844 


90-3 




110 


8-20 


67-3 


T-T8 


094 


7-43 


554 


t-n 


38 7 




115 


8-04 


u-t 


742 


H1 


7-37 


534 


• 19 


374 




120 


7'SB 


63-3 


■ 


5*4 


71* 


514 


*« 


354 




125 


7- 71 


•94 


7*1 


W4 


741 


49-3 


£41 


3*7 




190 


7*1 


87-9 


7-23 


»1 


94* 


474 


r - 


33 -! 




135 


7-48 


594 


714 


19-4 


979 


444 


549 


394 




HO 


7fl6 


54-3 


•■99 


994 


•47 


445 


5 45 


297 




I« 


725 


535 


* •• 


473 


9-S7 


43-3 


544 


2*5 




ISO 


7 14 


51-0 


Mi 


44-9 


•41 


424 


im 


27-5 




156 


7-04 


49-5 


-- ■:■• 


**7 


e ti 


4 | 


■ . 


244 




160 


«K4 


*■ : 


(-59 


4*4 


•-39 


397 


.- - 


257 






I 


- 






r 


■• 


* T 


ic .IJ.'.L 


iciiUhi 


_.- ■ 




. 


- : -->:: 


Ha . I 


■.■:-_: 


towb 


chlhe 




■i -„- 




lift 


J»; A 




KM 




with 




tiunbi 


— = '--■ ■ 


***. mi 


=.- -■=. 


mTmIi 


] . r» \ 


nding 


tkmt i 


.:--. 














_J 


















-1 


1 









ga FLAT SURFACES. Table No. 14 




Pressures, Pitches, and Surfaces 




Iron Plata £ inch thick. 


el 

il 


A* 


B* 


C* 


D* 


E* 


Pltth 


; .,.,,, 


Fitch | S urf„« 


I'iich 


Surface 


J'LiCll 




I'iicfi 


Surf* 


''": 


in-. 


s .|.i->.-. 


las. 


iq.llU. 


ta. 


■q.bn 


in,. 


^.i,,,. 


in!. 


,n 




IS 


























ir. 


























•2U 
23 




















id -is 


3H-: 




30 










20 


23 


40B-3 


1LV21 




18 13 


sm 




SB 










18 


76 


351-7 


::-m 


317-1 


M-.il 


2fl-l 




40 










17 


56 


308-5 


Ki'iiS 


278-2 


15-74 






43 


20-88 


436-2 


20"'-23 


409-8 


16 


58 


274-8 


13-74 


248-0 


14 '.57 


■J2M 




50 


19 -83 


8B8--2 


19-21 


369-0 


15 


74 




1 4 -or. 


223 -i 


1412 






55 


18-92 


858-0 


18-33 


336-0 


16 


03 


226 


1 j -is 


204 


13-40 


1SS, 




60 


18*13 


:l2S--i 


17-56 


S08-6 




41 


207 ■<! 


1 :..: ■■'■.■ 


isr-ii 


12 63 


1U73 




65 


17 '43 


S03'8 


16-B8 


285-2 


13 


86 


102-1 


1-M7 


173-6 


12-44 


17.iL' 




70 


IS -si 


282-5 


16-28 


265-2 


IS 


37 


175 M 


12-71 


Uil-5 


12-01 


Uil 




75 


16-25 


264-1 


16-74 


248-0 


12 


93 


167-3 


12-20 


161-2 


1 1 !i2 






BO 


15 74 


2480 


15-26 




12 


64 


157-2 


■J-:i2 


142-1 


11 


27 


&■< 




85 


15 '29 


233-7 


14-81 


219-5 


12 


18 


148-3 


i ! ■:■-■ 


134-1 


10 


95 


iir-i 




90 


14-87 


221-1 


14-41 


■207 ■■> 


11 


85 


140-4 


] 1 "27 


127-0 


10 


53 


ll:H 




S3 


lj-18 


209-7 


14-03 


197-0 


11 


64 


133-3 


i .!■■- 


120-6 


10 


'■7- 


in;- 




100 


14-12 


199-6 


13-69 


187-5 


11 


27 


127-0 


iu-;--2 


114 -8 


10 


14 


!..;■ 




105 


1878 


1!'' 0-3 


13-37 


178-8 


11 


01 


121-2 


1 ■ ■ ■ ; r 


109-7 


s 


91 


flj'l 




no 


13-49 


182-0 


13-07 


171-0 


10 


77 


in}-.; 


II. -2! 


103-1 




.10 


lll'i 




115 


13-20 


174-3 


12-80 


163-8 


10 


64 


111-2 


1 02 


1 00 - t i 


g 


II 


00-! 




120 


12-33 


167-3 


12-54 


157-2 


10 




106-8 


O-.'i 


96 " 


B 


31 


,..vi 




1 ->r. 


12-98 


160-8 


12-29 


151-2 


10 


11 


102-8 


i'-tili 


03-1 




:i 


S3-. 




ioo 


12-44 


154-9 


l-2-.ii.; 


145-6 


s 


95 




0-47 






97 


SO"- 




[:.!f. 








140-4 




78 






86-8 


s 


-1 


:;■ 




!-10 


12-01 


144-2 


li-iii 


135-6 




'11 


92-4 


o-is 




s 


;< 


75- 




us 


11-81 


139-6 


ii- if. 


131-1 


9 


45 




1)111 


S10 


8 


63 


:i 




IS11 


1102 


135-0 


11-27 


127-0 


9 


31 




8-Sti 


781 


8 


39 


li- 




lr.r. 


wit 




11-09 


123-0 


9 


16 


84-0 


S-73 


:.;-_ 


a 


27 


st- 




inn 


11-27 


127-0 


10-92 


119-4 


S "OS 


81-6 


S-liU 


74-( 


sir 


» 




A* 


B" 


C* 


D" 


r 


s • The distinguishins letter in each column refers to the conditio™ 




to ivlii.-li the |iitchis .iii.l surfaces are applicable ; these condition* 
with th'.'ir ili-iii,.;iii.:l:ii' ■ li;tttra, will V. Civunl. iuimediiUily I** 




1 ceding these Tables. 


. 



FLAT SURFACES. 
Pressures. Pi:.:h~s. an: Siriviea. 
Iron Pli^j * In;:: :i.:x. 






¥* 



Pitch 



Surface 



R» 



Plsch. a^rfwii 



I ? 



•X-^u't 



■»•-.. 



"XT' *■■* 



ins. 



20*35 

18 '24 

16*68 

15*47 

14*49 

13*69 

13 01 

12'43 

11*92 

11'47 

1107 

10*72 

10*39 

10 10 

9*83 

9*59 

9 '36 

915 

8*95 

877 

8'60 

8 '44 

8*29 

815 

8 02 

7*89 

777 

7*66 

7*55 



«q. ins. 



414*3 

332-7 

273 2 

239*3 

210*1 

1S7-5 

169 3 

154*5 

142*1 

131-6 

122*6 

114*9 

106 

102-0 

96*7 

91-9 

87*6 

83*7 

80*2 

77-0 

74*0 

71'3 

63-8 

66*5 

64*3 

62*3 

60-4 

58-6 

57 



F» 



!•»» , 



19-21 

17*21 

1574 

14--31 

13-»5& 

12-&3 

12 -2d 

11*74 

11*27 

10*34 

10*47 

10*13 

9*53 

9-56 

9-31 

9 07 

6-56 

8*66 

8-43 

8 31 

8*15 

8-00 

7"fi'3 

773 

7*60 

7-43 

7 37 

7*27 

7-16 



3^.:--: 
iv3-4 

i4--:- 

i::j-4 
I?7*5 
l«57-3 
151-2 

is 3 :■ 

127 "0 
lli-T 

1:2-5 
&: 4 

Vt i 



573 
5-5 *> 
54 4 

52 ■ 
51 i 



G # 



-t 



1 B l 



-■». 



■•■!■* 

~ 44 



. vs 



i » . 

7 £•. 
i ■-» 

: :* 

7 :* 



-". f : 



• • • » a > 



r : 



. * 

. ■* 
it. 



*i 4 






ii 



It*. * 



- •■** 



ji 



> 






V. 



T 

' r 






- ■• 



."1 -* 



* * 

t m 

;. * 

** » 

*.: * 

*.: < 

v. *: 

Cf » 

>: * 



"• 



he distinguishing letter ii ea,;i ; : 
ich the pitches and surfaces a.v 
their distinguishing letters, will 



— .._■', 



• '. •.« 






-'A". % 






"^*» • «"> *;.'■? , ^ta,^. 
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94 PLAT SURFACES. Table No. 11 




Pressures, Pitches, and Surfaces. 




Iron Plate §■}■ inch thick. 




A' 


B* 


C* 


D* 


a* 


mta 


-.in...-. 


Plrah 


Smfa™ 


Pfe*, [surrue 


Piles |surfac 


Fitch 


-,„(.: 


.'■■■. 


n,. 


aq .™. 


^ 


H 


ta. 


^ 


80;i n. 


Int. 


*Tj 


™ 


(.(i,i 




IS 




























1:- 




















-20 


71 


w. 




30 
















■20-uO 


402-7 


IS 


).. 


S--.-.-I 




35 












19*59 


383 -a 


16-80 


346-0 


17 


55 


so?-: 




40 












18-34 


336 -e 


17-42 


303-5 


ie 


14 


27117 




46 












17-31 


299-8 


16-44 


270-5 


15 


'X 


24M 




;.■■ 


£0'71 


429-2 


20 -06 


402-7 


16-44 


270-5 


15-62 


244*0 


14 


75 


i\7-t 




56 


Vj 70 


360-7 


19-14 


366-6 


15*69 


246-4 


14-91 


■>■>■; -4 


14 


J> 


IL'-S-J 




tiii 


IvufS 


368-6 


18 '94 


336-8 


15*04 


220-1 


14'29 


204-3 


IS -5'} 


His 




t;r. 


lS-iO 


331*6 


17-84 


311-1 


14-47 


209-4 


13-75 


1*0 1 


1-2 -vm 


las-; 




K 


17-55 


308-2 


17-01 




13-96 


194-9 


13*26 


176-0 


12-63 


15? I 




-:, 


18-97 


288-1 


16-44 


270*5 


13*50 


132-3 


12-83 


1647 


1212 


nr-i 




so 


16-44 


270-5 


15-93 


■25---!' 


13*08 


171-3 


12-44 


151-7 


1175 


V.ii 




as 


15-D8 


254 B 


15-47 


239-3 


1271 


161*6 


12-08 


! (■', 1 


)!■;■■: 


m : 




90 


15 5-2 


241-1 


15-04 


226-4 


1 ■> -Jo 


152-9 


1175 


133 2 


nil 


i2.> ;■ 




!*5 


15-12 


2287 


14-65 


214-8 


12-05 


145-2 


11-45 


Hit 


10 -83 


n;;i 




.jij 


14-75 


217-B 


14-29 


204 -S 


11-75 


133*2 


11*18 


125 


l'j-57 


in- 




05 


14 40 


207 5 


13-96 


194-9 


11-48 


lSl-Lt 


10 ^ 


119-3 


10 -S3 


l-i.i-7 




10 


14-08 


193-3 


13-65 


186-8 


11-23 


126-2 


10*83 


114-2 


10 10 


l;:21 




IS 


13-78 


190-0 


13-36 


178*5 


11 -On 


1 2 1 -0 


10-46 


10;' -a 


IP -Ml 


l>;> 




20 


13-50 


182-8 


13*08 


171*3 


10-78 


1 16 -2 


10-25 


106 1 


9 70 


Wl 




.25 


13-24 


175-2 


12*83 


164*7 


l'i-57 


111-3 


M-OO 


101-2 


9-52 


50 ■■ 




.30 


12B9 


168-7 


1 :!-;■£' 


168-6 


10-38 


107-7 


9-87 


97-5 


9-34 


87 i 




3S 


12 75 


li!-2 -7 


12-38 


162*9 


10-19 


103-9 


9-70 


nil 


9 -IS 


M-l 




■10 


13 -53 


-,r.; 1 


12-15 


147-6 


10-02 


100-4 


9-54 


910 


9-03 


si; 




15 


12-32 


151-!* 


11-95 


ii-j-s. 


9-86 


97-2 


9-»a 


88*0 


8*88 


fl1 




50 


121-2 


147-0 


11-75 


138-2 


970 


94-1 


9-23 


85*8 


8 74 


M- 




155 


11*93 


142-5 


1 1 -57 


133-9 


9-55 


91 -3 


9-09 




8 61 


»- 




00 


1175 


13S-2 


1 1 -40 


128-9 


9-11 


88 -a 


8-96 


80 -3 


6'49 


n 




A* 


B* 


c* 


D" 


E* 


■ Hi' 




ti> wliii-h tlis ;.iii:hi-^ .mil sni'f;i!'i.« iiro -ipi/lic-ililc ; theaa condition!, 
wit'n liirir ili.stin^iiiahiiig letters, will he found ini mediately I»" 




^ I ceding these Tables. 







r 
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FLAT SURFACES. Table So. IB 




Pnwara*, Pitches, uJ Surf*™ amtmiud. 




Iran Piste | J in 


chthkk. 




F* 


G* 


H* 


i- 


PlKh |s«hH 


■ 


Surf*, 


Pitch |3nr!ato 


RM, | SB rf«e 


""- 


■Mr 


b* 


"*.!T 


T. 


"■.'"" 


IM ". 


«.t* 


::: 












17-08 


328*4 




... 




20-("! 


*ftW 


1905 


363-0 


15 62 


244-0 1 


19-05 


363-0 


17-98 


323 4 


17-07 


291-6 


14-01 


196-4 1 


17-12 


303-5 


16-44 


270-5 


15-62 


244-0 


12*83 


1.54 7 


16 15 


261 


15-25 


■IVi 7 


14*0 


21 


11*91 


1*2-0 


15-13 


229 1 


14-29 


204-3 


13-68 


1S4-5 


11*18 


126-0 




14 29 


204 3 


13-50 


182-3 


12-83 


164 7 


10-57 


111-8 




13-58 


164-5 


12-83 


164-7 


12-20 


US -8 


10 06 


101-2 




12-97 


168-3 


12-25 


ir.0-2 


11 65 


135-8 


9*62 


92-5 




12 -a 


1547 


11-75 


13V2 


1118 


125-0 


9-23 


86-3 




11-97 


148-3 


11-31 




10-76 


115-8 


8*90 


7D-2 




1155 


13S-5 


10-92 


119-3 


10-39 


108-0 


8-60 


74-0 




11-13 


125 


10-67 


111-8 


1O06 


101-2 




33 


69-4 




10-61 


117-5 


10-25 


105-1 


9-76 


95-2 


8 


09 


66-5 




10-53 


1110 


9-96 




9'43 


90 -O 




87 






10 25 


105-1 


9-70 


94*1 


9-23 


85 


I 




67 


58 '9 




9-99 


99 9 


9-40 




8-01 


81 


1 




49 


66-1 




9 '70 


95-9 


6-23 


85-3 


8*79 


77 


i 




U 


53'6 




B-54 


91-0 


9-03 


81 -5 


8 60 


74 









61 -8 




983 


87 1 


8-84 


78-1 


8-43 


70 


i 




02 


46-2 




91) 


83-6 


8-96 


75-0 


8*25 


68 


1 


B 


83 


47-4 




8-96 


60-3 


8-49 


72 1 


8*0B 


65 


•> 


6 


::■ 


46-6 




8*79 


77-4 


8-33 


G9-4 


7*94 






6 


64 


44-0 




n-ei 


74-6 


8-18 


67 




60 


.' 


6 


'■2 






8-49 


72-1 


8-04 


64-7 


7-67 


:.■■- 




6 


43 


41-2 




8-35 


66 1 


7 -SI 


62*6 


7-65 


57 





6 


33 


40-0 




8*22 


67-6 


7-70 


60*7 


743 


55 


1 


6 


33 


38-8 




8-09 


65 '5 


7-67 


58 -9 


7-32 


63 


a 


6 




377 




7B7 


63-5 


7-56 


57 1 


7-21 


52 





6 


i-5 






| 7'86 


61-7 


7'45 


66-5 


7-11 


60-3 


5-92 


35-0 




F" 


G* 


H* 


1* 


The distingiiitl-iug letter in each 


Mlumn refers to the comlitiona 


hich the pitches and surfaces or 


applicable ; these conditions, 




| '.heir distill'.- lisliiii ' letters, v. 


.1 ba found immediately pro- 




ng these Tables. 

















96 FLAT SURFACES. Table No. If 




Pressures, Pitches, and Surfaces. 




Iron Plate ^ inch thick. 


i J 


A" 


B* 


C* 


D* 


E* 


Pitch 


-,■■,,. 


Btoh 


s„r !; „. 


met, 


-,:-,-,- 


Pitch SnrfuM 


Pilch 


urfi 


11,-. 


Int. 


m.iin. 


bo. 


„.*», 


ins. 


•,. in.. 


tajL 


-„. in-. 


iuj. 


1* 




10 
























IS 
























■20 
























25 
























Su 














2Q-92 


4380 


ip'74 


m 




35 










20-43 


417-4 


19 89 


37-i 2 


l-:;,.i 


1J5 




JO 










1913 


;ioo-o 


18-18 


330-0 


17-M 


:-.ii 




15 










18 05 


320 -o 


17-14 


■2:mi1 


16 Is 


il-2 




50 






20-92 


488 


17-14 


2;>4-0 


16-28 


205 2 


15 -:j7 


2J.- 




E5 


20-61 


i-ii-a 


19-96 


398*7 


16-36 


287-8 


16-54 


■21 ro 


1 4 ■ H 7 


21; 




60 


19'74 




19-13 


366 


16*68 


Un-0 


MOO 


222 


14-07 


lvi 




66 


18'fl8 


:m-i 


18-39 


S-JN-3 


15-08 


227 -5 


l*-M 


2i:.:,-;.; 


13-53 


1SE 




70 


18*30 




17-73 


314-6 


14-55 


211-7 


13 82 


1PM 


13 -oe 


i;i; 




75 


17-69 


310-2 


17-14 


294-0 


14-07 


1B8-0 


13-37 




12-63 


1K 




SO 


17-14 


201 -U 


10-01 


276*0 


13-63 


186-0 


1 2 <■■', 


l'o-0 


1-2-2' 


151 




85 


16-64 


277-0 


1011! 


260-1 


13-24 


175-4 


12-58 


153-4 


11-89 


141 




90 


16'18 




15-68 














13< 




05 


1576 


248-5 


15-27 




12-55 


1 57 5 


11 ■.!■! 




11-25 


121 




1O0 


15-87 


238*4 


1 ! -90 


222-0 


12*24 


160-0 


11-01 


135 6 


11-01 


12: 




105 


IS 01 


225-4 


14-55 


211-7 


i! -mi 


143-1 


11-117 


12P--1 


10-75 


11! 




110 


14-07 


215-4 


14-22 


202-3 


n-7u 


130-0 


11-13 


123-8 


10-52 


11' 




115 


1-1 -Sti 


206-3 


1302 


193-8 


11-15 


131-2 


10*89 


118*6 


10-31. 


111 




120 


1 1 -i.,7 


198 -0 


13-63 


189-0 


1 1 -l-j. 


126-0 


10*67 


ll-i-0 


10-1 i 


10 




125 


13-7i> 


190-3 


18-37 


178-8 


11-iH 


121-2 


10-17 


108*6 


9-90 


I 




1 riii 


13-53 


1S3-2 


13-12 


172-1 


ID -Si. 


116-7 


lo-2.-- 


106-6 


9-72 


9 




'.?■;• 


1 3 -.!'.' 


17-V-3 




100 


10 -01 


1 1 2 ■■: 


10-1O 


102-0 


9*65 


9 




NO 










10 1: 


108-8 








B 




1!'. 


12-S-l 






154-9 


10 -1C 




P-76 






E 




1 ■•<> 


1 -.'.-: 


ii;'-i: 


12-24 


150-0 


!0 1< 




9 -61 


92-4 


S3 1 r 


! 




1 r. -. 


12-1; 














89*6 


8 Pi 


! 




150 


l-j 1:1 


i;.im. 


IIS 


141-0 


i!-7L 


'.(■ -o 


S--32 


S7-0 


6 -S3 


1 




A* 


B* 


C* 


D* 


E' 


* Tha distinguishing letter in each column refers to the ocmdttfa 

to which the pitches aud surfaces are applicable ; these conditio 
with their distinguishing letters, will bs found immediately j 
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line; these Tables, 




f 






_ 















FLAT .SURFACES. 


Tabu N o. 


Pn-ijurrs, Pitelua, nd Svtfam 


0.. .<.'.'. !«<■./ 




Iron Flat* ^ J inch thick. 




£L 




F* 


G- 


B' 


' 


Pilch | Sur(«* 


aid |aut— 


I'.:. !. BsfaSj 


»*,« 


«... 


Ins. 


«>fc 
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"'.^ 


" 


-i ITII 


* 


•■■_ 




IS 














18*76 


,,; 




-' 






20-92 


4S8"-0 


19*87 


394-8 


u-ta 




U n 


-' 


w'-'ei 


394-8 


]8*75 


351 fl 


17*80 


317*0 


14-80 




".; ., 


M 


18*19 


MOD 


17-J4 


264 -0 


16 28 


265-2 


13-37 




■".' -•:, 


to 


iaaj 


283-7 


15-40 


252-8 


15 10 




12-41 




i-Q 


i6'ja 


249 


14-90 


222 


14 15 


200-4 


11-64 




;'.'? /:■->' | ^ 


u-sa 


S3! 


14 07 


19 i-0 


13-87 


178-8 


11-01 


3 


t: I 


U-lfl 
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13-37 


178-6 


12-71 


181 -S 


10-47 


la-ii 


182-7 


12-77 


1630 


1214 


147-3 


1001 


10. 




1680 


12 24 


150-0 


11 64 


135-6 


e-oi 


i. 


12 47 


urn 


1178 


138-9 


11*20 


125-6 


9*26 


Si 


1-2 03 


144*8 


11*37 


129-4 


10-62 


117*0 


6*94 


* 


1184 


135*6 


11*01 


121*2 


10*47 


109*6 


8(16 


71 


11-29 


127*5 


1067 


114*0 


10*15 


103-2 


E'41 


7i 


10-Q7 


120 3 


10*37 


107 6 


9*87 


97*4 


6-18 


6< 


1 ■■■'' 


10-87 


114 


1010 


102*0 


9*61 


92-4 


7 97 


I 


1 , " r - 


10*10 


108 3 


S-84 


96 '9 


9-37 


87*8 


778 


1 'OO 


1015 


103-2 


9-61 


62 4 


915 


837 


7*60 


s: 


/ , IOE 


9-92 


B8'5 




88-2 




80-0 




5! 


/Ho 


9*71 


B4-3 


919 


84-5 






7*28 


5; 


1 ,'° 


9-51 


90 *5 


9*00 


81-0 


8*58 


710 


714 


s: 


/IP 


9-32 


87 '0 


8 83 


78-0 




70-8 


7 01 


« 


9 IS 


83-7 


8-66 


751 




68-2 




4 


/jtS 

1 1 ^*J 


8*P8 


80-7 


8-51 


72 4 


8*11 


85-8 


6-77 


41 


5*S3 


78-0 


a 3-3 


70 


7 : 97 


63*6 


6'66 


i 


S*fi8 


75*4 


8 22 


677 


7 dJ. 




8 56 


I 


8*51 


73*0 


8*0B 


05*5 


7*72 


59-6 


8*46 


4 


8*41 


70 -B 


7*97 


63*6 


7*60 


57-8 
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41 






7 -85 


61-7 


7-49 


56 1 




3! 




— ~^5 ) 


817 


66-7 


7-74 


60-0 


7-39 


54-6 


6-19 
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F* 


G' 


B* 


I* 




. _ "** Th-' i]j.-tiii};iiislii 


g letter in each 


column refers 1 


ilm conditu 




ind sniCa.i'ea ai- 


a-ijilk'iilile ; t) 
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98 PLAT SURFACES. Table No. 17. 

Pressures, Pitches, and Surfaces. 

Iron Plate jj4j inch, thick. 


■gS 
It 


A* 


B* 


C* 


D* 


B* 


Pitch 




vm 


s„ r *:,,. 


Pitch |s,H- far(! 


HW 


-,-.,,.■ 


Pilch jSorfK 


u 

IE 

■10 

•2.-. 
m 
■is 

40 

« 

, r .u 
;,r, 

fill 

os 

70 
76 

?(l 
-:» 

Oil 

96 

1M| 

KV". 
110 

LIS 

1 '211 
Ii5 
! :n 1 
i;;r. 
MM 
i-lf. 

.:■:. 
ISO 


20-66 

19 7*1 
19 Vl 

17-sa 

16-84 
18-40 
18-00 

15 -82 
15-27 
14-94 
14-64 

13-82 
13-58 
13-35 
13-14 
12-93 
1273 


422-6 
3B0-6 

300-1 
283-7 
2G9-1 
258-0 
244-0 
238-2 

214'3 

101-1 

IS-l-f. 
178-4 

I7-2*i 
I07'2 
162 -2 


2078 
19-91 
19-14 

1878 

15-89 

ir- ■;..-■ 

15-14 

14-18 

13-40 

13 -ie 
12-9* 
12-73 

1 2 -S3 
12-34 


432-1 
396'8 

281-7 
288-4 
252-7 
240-3 
229-2 

201-3 
193-5 

! 7:i-0 
17:; -4 
10," 'ii 
102 "2 

ir.7-2 
152-4 


19-91 
18*79 
17-84 
17 03 

I ij -:V2 
IS -0;i 

14 -is 
13-77 
13-40 
13-05 
12-73 
1244 

11-67 

II -44 

11-03 
10-34 
10-68 
10-49 
10-33 
10-18 


396-6 

:153"2 
818-5 

2110-0 

246 -3 

IS'fH 

179-8 
170-4 

164-8 

136-2 
131-0 

1 1 7 -*■: 
113-7 
lio-l 
106-8 
103-8 


20-19 
18-01 
17-84 
16-94 
1817 
15-60 
14*91 

13*91 

13'09 
12-73 

12-41 
12-10 
11-83 

11-09 

io oil 

10*14 
9-98 
9'83 
9'69 


407-7 
357-5 

'.'livf. 

•ia; -2 

■201 -0 
■21U 
222-3 

1 911 ■;", 

171-4 
1U2-2 

ir.4-0 

MHO 
1S9-9 

123 1 

KiO -1 
10-2-:' 

99-7 
■i0-7 
S3-S 


20-55 

19-05 
17-84 

10 -.14 
16-00 
UV27 
14-114 
14 -OS 
13-58 
13-14 
12-73 
12-37 
12-03 
11-73 

11-18 

10-.I3 
10-71 

10-49 

9-76 
9-60 

!>-4fl 
9-30 
9-17 


422-fl 
3«:.i-l 
318-5 
283-7 
258-0 
•m-i 
214 -J 
198-3 
184*5 
172*8 
162-2 
153*1 
144-8 
137 6 
131-0 
125D 
119-8 
114-8 
110-1 
106*1) 
102-1 

95-2 
92-2 
89-3 
86 8 
84-1 




A* 


B- 


C* 


!>• 


E- 


* The distinguishing letter in each column refers to the conditions 
to which the pitches ami surl'nu-a 'iiv iM>|>liraUk> , these conditions, 
with their distinguishing letters, will be found immediately pre- 
ceding these Tables. 
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1 99 FLAT SURFACES. Tablb No. 17 


Pressures, Pitob.es, aud Surfsoos. continued. 


to. PI... H i 


* thick - 


f ii 


P* 


G* 


H* 


I* 


hi 










Httt [Barf*. 


P**!, |s U rf.™ 


Pitch 


<,,■■,„■, 


Pitch 


Snrftt, 


1 Ts 


ton 


*1. UltV 


Iw 


•q. hi.. 


IDL 


n n 


liu. 


KMl.. 
































19-52 


331 -0 












20 08 


427-8 


10-94 


287-2 




20 ; 6S 


427-8 


la 52 


381-0 


IS 53 


843 S 


1519 


231 




18 91 


367*5 


17-84 


318-5 


16-91 


!871 


13-91 


193*5 




17*53 


807-3 


18*54 


273-8 


15-71 


M71 


12-91 


186-7 




16-42 


209 6 


15*50 


3401 


1472 


U1M-9 


12 10 


148-6 




15-60 


240*8 


14-64 


214-3 


1391 


193*5 


11 44 


131 




14 7i 


210-9 


13-91 


193-5 


13 22 


1747 


10-88 


118-5 




14-08 


1977 


13 28 


176-4 


12-62 


159-4 


10-40 


108-2 




13 48 


1817 


12*73 


182*2 


1210 


1 Iri 6 


9-98 


99-7 




1297 


168-2 


12-25 


150 -3 


11-65 


135-8 


9 62 


92-6 




1251 


156 6 




139 9 


11*24 


i -i<; -;. 


9-29 


86 3 




12-10 


146-6 


Uii 


131 


10-88 


118 5 


SI -fin 


81-0 




11-74 


137-8 


11*09 


1231 


10-55 


III 4 


8 73 


76 8 




11-40 


130 


10-78 


116-2 


10-26 


105-2 


8 49 


72-1 




11 -oi- 


1231 


10 49 


110 1 


9-98 


997 


8 27 


68-5 




io 81 


117'0 


10-23 


104 6 


9-73 


94 8 


8 07 


65-2 




10-65 


111-4 


9-98 


897 


9*50 


90S 


7-89 


82-2 




10-31 


106-4 


9-76 


PS-I 






771 


89-5 


110 


10-09 


101 -8 


9-55 


9i -a 


9 09 




7 55 


57-1 


115 


9-88 


977 


9-35 


87-5 


8-90 


79-8 


7*41 


54-9 


120 


9 'flit 


93*8 


9*17 


84 1 


8*73 


76-3 


7-J7 


52*8 


125 


9-SD 


■i.-i :• 


9*00 


81*0 


S"B7 


73 5 


714 


;", 1 -i ' 


130 


9-83 


871 


8-83 


78*1 


8-42 


70-9 


7*02 


49-2 


135 

140 


9'17 

9*01 


64 1 

81-3 


8 68 
864 


75 4 

72*9 


8*27 


881 

66-2 


6-90 
8 79 


47 6 
46-1 


145 


8-87 


78-7 


8 40 


70 8 


8-01 




6-89 


44*7 


150 


8-73 


78 3 


8-27 


68-5 


7 -89 




6-59 


43-5 


165 


8 -60 


74*0 


8-15 


66-4 


777 




6-50 


42-2 


160 


8-18 


719 


8-03 


84 -5 


7-66 


.'.-■7 


6-41 


411 




F" 


G* 


H" 


I* 


* The distinguishing letter in each 
1 to which the pitches and »urf»ces are 


olumn -lifers to the conditions 


srijilicni'lu ; theses conditions, 
[ W tumid i\iiuiiiiia.\K\^ ^tv V 


' with their distinguishing letters, wi. 
1 ceiling theac Tables. 


. 


I k \ \\Wa 





io.; FLAT SURFACES. Table No. IS. 


Pressures, Pitches, and Surfaces. 


Iron Plate ij j inch thick. 














Pitch 


s ilr ::„. 


Pitch 


-,„<:„, 


Pitch Ittartte. 


Pltai (surface- 


Ptteh 


surfici 


to 


ML 


•q. l„ s . 


br* 


.,. „.. 




*1M 


tna. 


■■]■ »'*■ 


to. 


H|. to. 


10 
15 


















20-55 


122-5 


10 














20-39 


416-0 


10*24 


370-:, 


45 










20-27 


lii'-o 


19-24 


:;7"-.'i 


18*16 


S-HHi 


60 










19-24 


:i70T. 


18-27 


:■:■;■!■(! 


1 7 -25 


297 ■* 


65 










IS-Sii 


337-3 


17-44 


001-2 


!t;-4ij 


27 1 -n 


60 










IT-M 


:j09-7 


HJ-71 


•_T:.-:; 


15-78 


219-9 


65 






20-B5 


126'5 


16-92 


286'S 


16-07 


258-3 


15-17 


■230-3 


70 


20 "55 


422-5 


19 -Bl 




16-32 


266-3 


15-50 


240-3 


14-63 


211-2 


75 


19-87 


394-8 


1 9 -24 


870*6 


1678 


249-0 


14-L'S» 


2247 


1415 


2110 4 


SO 


liflM 


370-5 


18-64 


3477 


15*29 


233-8 


11-62 


■ii ro 


1372 


188-2 
1 77 '5 


35 


18-88 


349-0 


18 10 


327 "fl 


1J-S4 


220*4 


11-10 


198-9 


1:1-0-2 


80 


13-16 


330-0 


17-60 


309'7 




208-5 


13-72 


188*2 


12-96 


1-iS-n 


95 


17-69 


312-8 


17-14 


2937 


14-06 


187-8 


33-36 


178-6 


12-02 


159J 


10O 


17 -25 


iL'-'ii 


lfl-71 


279-3 


13-72 


138-2 


13-04 


17Q'0 


12-02 


151-8 


105 


16-84 


2337 


1( , - , I2 


266-3 


13-40 


179-5 


12-73 


1 02 -2 


12 -fin 


141-8 


110 


16-46 


271-0 


15-95 


254-6 


13*10 


171-6 


12-45 


155-1 


11-77 


1B8-6 


115 


16-11 


259-5 


15 'til 


24:V7 


12'8-2 


164-4 


12-19 


148-6 


11-5*2 


182-i 


120 


1578 


249 '0 


IS "Jit 


BBS'S 


12-56 


167-8 


11-94 


142-0 


11-28 


137-6 


126 


15-16 




14-99 


224-7 


12-32 


151*8 


11-71 


1S7-2 


1 1 -07 


122-11 


130 


15*17 


230-3 


14-70 


210-2 




1<W1 


11-19 




10-87 


118-1 


135 


14-PO 


222-0 


14-41 


208-5 


11-87 


141 -0 


1 1 '28 


1'27 -5 


10-67 


1 1 1 -o 


140 


14-63 


214-2 


14-18 


203-2 


11-67 


136-1 


11-09 


1*23-1 


10-19 


no-i 


145 


14 39 


207-1 


13-94 


194-5 


11-47 


131-6 


10-91 


118-1 


10-32 


106S 


150 


14-15 


200-4 


13-72 


188-2 


11-29 


127 5 


10-74 


115*3 


10-15 


103-2 


155 


[8-98 


194-1 


13-50 


182-3 


till 


123-5 


10-67 


111-3 


io-oo 


100 -o 


160 


13-73 


188-2 


13*29 176-8 


10*95 


119 9 


ior« 


108-5 


9-8B 


67*1 




A* 


B* 


C* 


D* 


E" 


* The distinguishing letter in each column refers to the condition* 


to which the flitches and fiirfacci arc applicable ; these conditio (is, 


with their distill Slushing tetters, will be found immediately pre. 


i ceding theae Tables. 
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■ 
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*u&. 
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.. 
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IM'8 


BM-f 
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SOW 


43C'l 


Lf»-24 
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18'W' 


Sf.7 4 


::+* 


r: 8 -* 


If +4 


2*T "3. 


: : *Mf : 


37 'Tfr 


v o .r 


: € ~: 


s?^-: 


:r-K7 




;:■•.* : 


i«-ti 


S7\"h 


If. 7* 


24 M 
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2l-*7 


-. I- .!•« 


15 FT 


2f»2 


34 "HI* 


224-7 


:»■:.-* 


20i 8 


~ - .^- •> 


as -a J 


£2H» 


34-r: 


204 '8 


::.-«{ 


184 + 


::■> : 


34-1.2 


213 '0 


31 72 


IBfr'i 


::-*04 


37( •( 


i(74 : 


3S*7 


inr»*2 


li:*2( 


374-2 


12's^ 


: r.7 -4 


3(-fi4 : 


3 8 48 


IK -7 


12 "7 SJ 


3 62" 1 "" 


12 jf 


34f-s- 


*"l»8 


38*04 


370-0 


12 ?2 


::■:•? 


:v7i 


- «••■ .r 


^•fif 


12'tt 


351*7 


13 -M 


: 42 -c 


i :•:.:■ 


320+ 


f»Sf 


32 '27 


ISO 7 


33*60 


:ii4-f. 


3: •»}. 




f*I2 


33 -M 


342 "C 


33 *2f 


: 27 ■•■ 


3 74 


:ir-s 


8'88 


33 "C4 


3 HI. 4 


33 •(»(■ 


32: 3 


3l'4f 


"AW 'l 


8-flf 


33 -as 


32M- 


3 0-74 


:ir.-j: 


3 0-1:3 


: 04 -4 


8-46 


13 'OP 


3S&-3 


3 -4ft 


::c»3 


0+8 


M-7 


8*27 


30*85 


3 37 '8 


30*2C 


: nr- -4 


77 


Of. 4 


83 


10 "€2 


332 + 


30 -or. 


iri-c 


f.7 


H-f. 


7*4 


10-41 


3 08 '5 


8f. 


I'M 


I--Ii8 


s8-o 


7 7P 


10*21 


3 d4 "4 


f"6€ 


K--4 


l"2( 


84 7 


7-f»4 


10 -OS 


300-f. 


P-4I* 


»0-3 


0+4 


83 7 




J* -85 


pr-i 


J--S2 


87 -0 


8-S8 


78 + 


7-SP 


p-68 


US -8 


M7 


84 1 




7P-2 




»-5S 


»0-8 


p-(*2 


H-4 


8-fifr 


78-8 


7-3:« 


fr-M 


68*0 


8**s8 


78 + 


8'4f 


73 -f 


7 -or- 


*-fJ4 


8;.-8 


i Tr 


7C-; 


r t»t- 


60 "4 


f..lit. 


| I--10 


^■fc 


8*l ! 2 


1 * !• 


k.£" 


p- •* 


(■ -hf- 


| r* 


r 


;♦ 


E 


;♦ 





Ilit distiiirnitiiiiiif: j«r.i*?r- :i. eu'-i. »-:i}i:ii:i. r*^m to tlif fcm;!: 

ibcir dintTLimibiiiuir It'titTb. will lit iuuud invxixviiiiaj^.'v 
ig them- Tablet. 







J 


1 06 


FLAT SURFACES. Table No. il, 
Pressures, Pitches, and Sitrfncos, 
Iron Plat* fj inch thick. 




£ 










B* 


Rich 


<„.-(„, 


I'l-fli s,irf«c. 


Pilrt, 




Pitch 


-,„,■-:„. 


Pilch =nrfw 


5 

10 

15 
SO 
25 
30 
35 
40 
45 
;.o 
55 
60 
<Y, 
7 n 
75 

S.j 

85 

tin 
(>:> 

] (i, 1 

10S 
[10 

n:. 

]2'l 

[25 
[30 

IS", 

■ in 

150 

i:.:, 
ISO 


20-65 
20-04 
til IS 
18-97 

18-50 

17-65 
17-27 

16*58 
16-27 

KVU7 
l.-Wi'i 

kW2 
15-17 

1 ! -,'S 

14*70 


hi. hi- 

■1 ■>■) ■:, 
401-7 
379 7 
3601 
342*4 

311-8 
298*5 

275-1 
264-7 

25.V1 
246-2 
238*0 

216-2 


20-05 
17-32 
19-41 
18-87 
18-38 
1792 
17-60 
17-10 
16-74 

16-07 
16*76 
16*48 
15-20 
14-95 
14*70 

1 ■! -J." 


4 as -5 

300 2 
377-0 
356-4 
337-9 
321-3 

-ryi-i 

280-2 

258-3 
248*5 
23H "6 
231*2 

22::-n 

210 '2 
203-1 


2 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 

1 

1 

1 

l 1 
1 
1 
1 

11 


■65 
■70 
*S7 
■15 
■66 
-92 
■39 
■91 
-48 

■07 

■70 

■04 
■74 

■19 

■95 

71 
-49 

■72 


426-5 
388-2 
356-4 
329*4 

■jOfl'3 
■J-ti'M 
268 '8 
2;.-i:i 
23i--B 
227-3 
21 6 -2 

197-3 

188 8 

174-2 
1677 
1617 

151-0 
1 37 --1 


2( 

If 
17 
17 

16 

16 
15 
15 

1-! 

13 
13 
13 
13 

12 
12 
IS 

11 


65 
60 
71 
92 
23 
62 
fl7 
57 
12 

70 

32 
97 
-64 
34 
06 
79 
54 

OS 
SB 
68 


426'5 
384-4 
350-0 
321-3 
297'1 
276-3 
358-3 
242-5 

210 -J 
2d51 
195*2 
186-2 
178-0 
170-5 

167 -a 

1516 
146*1 

i 86 G 
124-2 


20 -<Z 
19-48 
]"■:-," 
17 -tin 
l'!-:-'2 

10 27 
15-69 
1517 
14 70 
l-i -27 
13-88 
lrj-r.a 

13-19 

12-fsM 
12* 
12:14 

11-86 
11-63 

11 •« 

1 1 04 

10*54 


1 ■■ ■ 

125-J 

,:■.■; 

,..(■;. 
■;!■' 
-.*■:.:■' 

■■■;i-; 

24*- 
250- 
21-1* 
203-1 

mi 

IS'Vi 
171- 

16V 
[68> 

lf.a- 
il» 

140' 
IBS' 
180 
I'M 

122 

11s 

114 

111' 




A* 


P 


C* 


D* 


E* 


* The distm-jiiij-liin" letter in imHi I'olnimi refers to the com 
to which the pitches and surfaces an- nupltcnble ; these coiidi 
with their dis tin finishing letters, will be found immediate!' 
ceding these Tables. 


',::■ 


ll 















7 FLAT SUBFACES. 




Tablk No. SI 




Pressures, Pitches, and Surfaces. 


ctmti 


ucd. 




Iron Plato jj-J inch thick. 




















F* 


a* 


H* 


I* 


Ptoh 


.-■,(,- 


Pitch 


S rf»c P 


VIM. |s n rf.w 


Piwh 


s„ ,■.,„•, 




, 


lot. 


xt.li>.. 


im. 


I. lot. 


lot 


■* IT.,, 


i>». 


Mt. in-- 


a 




















B 



































io'-'b'o 


334 '4 




6 














17-57 


308-7 











2065 


42ii'-5 


19-60 


384-4 


16'07 


■jns-3 




' 


20 ; sa 


4l'i*4 


19*14 


366*4 


18-17 


330 3 


14 '90 


■i-ji-2 




40 


l ■ ■■;■■." 


360-7 


17*92 


321*3 


17*02 


289-8 


13 '97 


195-2 






17-92 


321'3 


10*92 


286-3 


16*07 


258-3 


13*19 


174-2 






■17-u-J 


289-8 


16'07 


258-3 


15-26 


2:H0 


12'54 


157*3 






16 25 


264-0 


15*34 


235-3 


11-57 


212-4 


11-98 


143-8 






15-57 


242-5 


14-70 


216-2 


13-97 


195 '2 


11-49 


132-1 






14 97 


224 3 


14*14 


200-0 


13-44 


180 '6 


11-06 


122-4 






14-4* 


20 B 7 


13-64 


186-2 


12-06 


168'1 


10-68 


114*1 






13-97 


105-2 


13-19 


174-2 


12-54 


157 '3 


10-34 


108 9 






13 '54 


183-3 


12*79 


163'6 


12*16 


147-9 


10-03 


100 '6 






1316 


172-9 


12-42 


154*4 


11-81 


139-5 


9*75 


85*0 






1279 


183-6 


12-09 


1461 


11-49 


132-1 


9'49 


90*1 






12-18 


155*3 


11*78 


13B-7 


11-20 


125-5 


9-25 


85-6 






12-18 


147 9 


11-49 


132 1 


10-93 


119-5 


9 03 


81-6 






11-83 


141-1 




128-1 


10-68 


1141 




78'0 






11-62 


135-0 


10*98 


120 6 


10-45 


109-2 


8'65 


74-8 






11-37 


129-4 


10-75 


115-6 


10-23 


104-7 


8-47 


71*8 








124-2 


10-54 




10-03 


1008 


8-31 


09 






10-93 


119-5 


10-34 


106*9 


9-84 


1)6 '8 


S'16 


66-5 






10-73 


1151 


10-15 


103-0 


8-66 


93<3 


8-01 


64-2 






IO-S4" 




9-97 


99-4 


9'49 


90 1 


7 87 


62-0 






10-36 


107-3 


9-80 




9-33 


87-0 


7-75 


60-0 






10 19 


103-8 


9-64 




9 '18 


84'3 


7-62 


68-2 






10-03 


100-6 


9-49 


90-1 


9-03 


81 -B 


7-61 


56*4 






9-87 


97-5 


9-34 


87 -3 


8-flO 


79-2 




54-8 






B-73 


94-7 


B-21 


84'8 


8-77 


76 '9 


7-30 


53-3 






F* 


n- 


H* 


I" 


!':-.■- .1: -.iii. relishing letter in each column 
■fcioh the pitches and surfaces are amjlk 
i their distinguishing letters, will he fo 


- t 'f.,VS(- 


the con 


litiona 


Lilt: ; ll 


*■■ C(!I1. 


itians, 




and im 


r.Av.iXv 


I V- 




jig these Tables. 






\ 


* 







1 


1 


" 




FLAT SURFACES. Tabu | 




Iron Plate if § inch thick. 


; 




B* 


C* 


D* 


£• 


I'i,<;| 


-:,.-,-,■ 


PM* 




PlKb |s nrflC0 


Pitch 


■>,„■„. 


Pifcb 


.,„;,■ 


5 
In 

IB 

2!l 
25 

so 

3f. 
■Hi 

(6 

so 
r.s 

CI) 

85 
70 
76 
BO 
85 
90 
95 
100 
105 
10 
IS 

-II 
■>-:. 

30 
35 

40 
!■'» 

.-,:■ 
.-.' 
1.1 11 


20-81 
20-20 

19-29 
18-85 

IS'M 
18-06 
17-70 
17-37 
17-06 
16-75 

1U--1U 
1619 
16-fifl 
15-69 


4:j:V-l 

■i lye 

372-0 
3554 

:.i|.i-2 
-:-ixV?. 
:s 1 :t ■;. 
301-6 

■:■.'■ 1 7 

271-1 

.":-.: -1 
i:>l-0 
24i'.-2 


2Q : 73 
2016 
19-63 

18-68 

] s ■■>,; 
17--S7 
17-50 
17-15 
16-82 

ii ■:,■! 
l.vttf. 

:V20 


;nii-.j 

:;.•;,■:: 

::!:>-2 
333-6 

■.!■..■:; 

,,.,.;, 

283-2 

27:: ■;■ 

J-". ! ■:'• 

_■:■.:-■;. 
2': I -2 


1938 
18-68 
18-06 
17-50 
16-99 
18-52 
10-09 

15 32 
14'98 
14-66 

1407 

13-r.i; 

13*10 

12-68 
12-49 


375-6 

i-C.i 2 
;■■>;-,: 
306-3 

-■■!, 

!72<i 
2SyS 

J-il'8 
224-4 

■]■-■■ 

77 8 

71--.; 

ri 1 Ci 
56-1 


20-94 
19-97 

18<40 


438-4 
399-1 

338-6 


20-S1 
1S-7S 

i .-. ■!>■;, 
i.y(j!i 
17-37 


133-1 

a:..v ( 
,...■■■■ 

2.1 v: 

2;--:'' 
2i,-: 
,„,. 
lit?.; 

1S!> 

180 

17.5 

1«- 
I» 

!.-,::■ 
lis- 
14* 
138' 
18*' 
130-r 

iat-1 


17 

::. 

15 

14 

:3 
■: 

13 

2 
1 


62 
13 
69 
28 

55 
23 

■- 
12 

45 

Hi 


294-3 

27C.-2 
260-3 
24(5-2 

■JiCl -ti 

211-H 
202 -5 
194-0 

];-.:.■] 
1 !.'--, 

III! 


16-19 
15-69 

i:.-23 

1 1 'B 1 
U-*3 

13-75 
13JI 
1315 

12-84 

12 ■Jo 
12-18 

11-97 

1177 

11 -in 

11-23 




, | ,• 


O- 


D* | E* 


* The distinguishing letter in each column fcfi'rs Up the conditions 
to which the |)ittjh''s ami siirfm-cs arc ii|i[i]i(aib]n : tli'-so condition!, 
with their distinguishing letters, will be found immediately pi» 
•ediiig these Tables. 


. 





;[[ FLAT SURFACES. 


TABLIt No. 


Pressures, Pitches, and Smfiiccs. 


continue, 


Iron Plato §jf inch thick. 




s; 


r* 


G' 


H* 


r 


It 










na 


Sarf.ce 


F-U | -tartm 


I-!,,', J S„rf« 


* PWi 


h 


» ■■ 


M*. 


.q. In.. 


u». 


•4.IIU. 


M, 


-, II: 


In 


«* 


10 


















« 


















u 














2,-,'-Vi.l 


U 


u 














18-70 


u 


H 










20-94 


438*- 


1716 


it 


as 






20'-44 


417-8 


19*40 


876- 


15-91 


u 


40 


20-23 


411*4 


1!H4 


366-3 


18-17 


330* 


14-90 


as 


46 


Ml* 


886*3 


IS OS 


:i2>;:i 


1715 


294- 


14-07 


it 


60 


1817 


330*3 


1715 


294 3 


16-29 


265- 


13*37 


ii 


M 


17 34 


Su'i-S 


16 37 


268 


15-55 


241- 


12-77 


u 


90 


lil 62 


W6-S 


15-69 


246-2 


14 90 


222- 


12 *25 


u 


B 


l.Vj* 


255*4 


15 09 


2-27-7 


14-88 


206- 


11*79 


11 


« 


1541 


237-6 


14 55 


211-9 


13-83 


191- 


11-38 


u 


■5 


14 -M 


2-2-2 "2 


14 07 


198*2 


13-37 


17S-i 


11-01 


u 


Si) 


14-44 


208-7 


13-64 


188*1 


1-2 96 


168-] 


10-68 




Bi 


14-0-2 


196-7 


13-25 


175 '6 


12.--.lt 


158-6 


10-38 


10 


H 


13-64 


188-1 


12*69 


168-1 


12-25 


160-1 


10*10 


id 


»5 


13-29 


1707 


12 -58 


167-7 


11-94 


142*5 


9-85 




100 


1 •> -'.If, 


168*1 


) 2 25 


150-1 


11*65 


135-7 


9-61 


y 


1H 


12 '66 


160-1 


11-97 


143-2 


11-38 


129-5 


9-40 




110 


1-2 -as 


163-4 


11-70 


137 


11-13 


123-9 


9-20 




tld 


12-12 


147-0 


11 46 


131*3 


10*90 


me i 


9 01 




!2<i 


11 -88 


1411 


11 23 


126-1 


10-68 




8-83 


7 


.2,1 


1105 


136*7 


11-01 


121-3 


10-47 


Km -7 


8*67 


7 


H 


11*43 


130*7 


10-81 


116-8 


10-2.S 


105*7 


8 51 


7 


S5 


11*23 


126 1 


10-112 


112-7 


10*10 


lo2- 


8-37 


7 


10 


11-03 


121-8 


1043 


1(189 


9-93 


98*6 


8 23 




M 


10*85 


117-8 


1 -"i 


106-4 


9-77 


96-4 


8*10 


1 


It 


10 68 


114*1 


10-10 


102 *1 


9-61 


92-4 


7-97 


{ 


.-.-, 


10*51 


110-6 


9-95 


99-0 


9-47 


8B-7 


7-86 




H 


10-36 


107 3 


S-80 


96-0 


9-33 


87-0 


7*76 


1 




F* 


G* 


H' 


V 


• The distinguishing letter in each column refers 


O tile CUJldit 


which the pitches ami surfaces are applii'-able i 
ith their distinguishing letters, will bo found : 


lieso con, lu- 
ll mediately 




these Tables. 
















A 








■ 











112 FLAT SURFACES. Table H 




Pressures, Fitches, and Surfaces. 




Iron Plate \% inch thick. 






A* 


B" 


c-* 


D* 


— 




Plrch |snrf«jo 


pit* |s»«u 


:■: i.. Mm 


nu |mm 




























B 

10 
IB 

20 






















£5 






















30 






















35 






















■10 
















... 






So 














■20-01 


424-9 


20-88 \*S4 




fid 










■20 -.so 


432-6 


10-74 


aiio-o 


is--/' ■: 




85 
70 
75 










l '■-■■■■ 
19-38 

] S ii:-! 
18-05 


399 '8 
371-7 
347-3 

320-0 


18-98 

I .-,■:■; i> 
17-69 

17-11 


■'■■■■■J 

s;i ; vi 

313 2 

...-, | , , 


17-01 ..: ■ 
17-88 M 
i ■:■ -re :;■- 

1818 MM 




■■■■, 










17-52 


307-1 


16-64 


277-0 


15-71 2M-i| 




90 






20 : 80 


432-6 


17-04 


260-4 


16*18 


•iAZ-o 


17.-2- . .:■ : 




95 


20 '90 


437-1 


20 -25 


410-3 


18-59 


275-1 


15-70 


■us;- 


14-88 M 




100 


20'38 


415-6 


19-74 


■jOO'O 


16-18 


262-0 


1 ,-. ■:.'.7 


230-1 


U-5! 




105 


19-90 ;Jl>6-0 


19-2.S 


371*7 


15-80 


249-8 


15 -"I 


225-4 






1 1 


19-45 37S-:i 


18-84 


355 -n 


16-46 


y:;s-7 


WSJ 


215-4 


13-sc; : ,-; : 




MS 


19'DS 


:■;■■-■ -J 


18-43 


339 -9 


15"] 2 


VV.y -|i 


14-36 


■iOlKi 


■ ■ ■ 


























125 


18-26 


333-6 

3-21 -o 


17-69 

17*30 


313-2 
301-3 


14 -SI 
14-21 


210-8 
202-9 


i:c7n 
13-53 


183 -2 


13-03 


130 


17-91 


12-7S 






185 


17-59 












13-29 


17i'i-6 


1 2 -55 






140 


17-28 


298-5 


lfl-74 


21MV2 


13 71 


l.S-i-S 


IS -i'h ; 


170-5 


1-234 






MS 


16-98 


288-4 


16-45 


270-8 


13-51 


182-6 


12-84 


LM"B 


12-13 


147-2 




150 


1670 


■27 ro 


16-18 


■dti-I'N 


l:.i-2!i 


17ii-(i 


12-63 


i so -B 


11-93 


142-5 




:.r. 


lfl'44 


27-1-2 


15-93 


2537 


]3 08 


171-1 


12-43 


1 54 -ti 


11 75 


138-1 




till 


10-18 262"0 


15-68 


MOW 


1-2-S8 


lilii-l! 


12-24 


150-0 


1 1 7,7 


134D 




A* 


B' 


C* 


D* 


H* 


* The distinguishing letter in eAi.-li eolimm rulers to the conditions *" 
to which the pitehes and h 1 1 1- 1 m -c s are ii|i|iiionblc ; those condition!, 
with their distinguish ilia letters, will he tumid iuimodiatBlv pa- 






j coding these Tables. 





FLAT SURFACES. Table No. 24 




Treasnria, Pitches, rind Surfaces. «*#***& 




Iron Plata 1} inch thick. 




F* 


G* 


H* 


I* 


Fitch 


Surface 


HM 


S,„ -;,.■,: 


KM. [.W-c 


Mich | Sarl.ce 


*?. 


•M* 


""- 


1,1*. 


In.. 


■a, to* 


""■ 


•a. tea. 














19-35 


374-6 
















17*69 


313 2 












20-02 


400-9 


16-41 


269-3 




eo '-m 


43S-Q 


1971 


390-0 


38-75 


361 -6 


15-37 


236-4 




M71 


3900 


18-03 


317-3 


17-69 


313-2 


11-53 


210-8 




18-75 


351-6 


17-88 


313-2 


16 80 


2*2 i 


33 79 


1 :>') -j 




17-89 


32o-l 




2*5 -2 


16*04 


2. r ,7'3 


13-17 


173-5 




17 H 


294-0 


16-18 


262 


15-37 


236-1 


12-63 


159-6 




ie-*s 


271-8 


15-56 


242 -3 


14-78 


218-6 


12-15 


147-7 




16 "M 


2:>-> -s 


15-01 


225-4 


14-26 


203-4 


11-73 


137-8 




15 "37 


236 4 


14 61 


210-8 


13-79 


190 3 


11 -M 


128-8 




14-90 


'222 


14-07 


198 


13-37 


178-8 


11 01 


121*2 




14-46 


20H-2 


13-66 


186*7 


13-98 


168-6 


10*69 


134-1 




14-07 


398-0 


13*29 


176*8 


i2i'-; 


359-6 


10*11 


308*1 




18-70 


387-8 


12*95 


107*6 


12 SI 


351-5 


10-15 


303-0 




13-37 


17S-S 


12-63 


169*8 


12 01 


344*2 


9-90 


98-3 




13 OB 


370-5 


12*34 


152*2 


11-73 


337-6 


9'68 


93-7 




12-77 


363 


12-06 


1150 


11-47 


133*8 


9-47 


89-7 




12-50 


156-2 


31-81 


139-5 


13-23 


126-2 


9-28 


86-3 




12 24 


150-0 


11-57 


131-0 


11*01 


321*2 


910 


82-8 




12-01 


144 a 


11-35 


128*8 


10-79 


316-6 


8-93 


79 7 




11-78 


138 9 


1114 


1241 


10-69 


112-3 


8-76 


76-8 




11-57 


134 


10 94 


119*7 


10*11 


108-4 




74 2] 


11-37 


190-1- 


10-76 


115-7 


10-2:1 


1047 


8-17 


73-8 I 


11 -IS 


125-1 


10-68 


111-9 


10-00 


101-3 


8-31 


59 -5 1 


11-01 


1212 


10-41 


108-4 


9-90 


98 1 


8-21 


07 '4 


Hit:: 


117-4 


10*38 


105 




i'5'1 


8'09 


05 4 1 


10-67 


114-0 


10-10 


l'ji-'i 


9-61 


92 '4 


7-97 


63-6 | 


F* 


e» 


e* 


r 




lit 1 diftragtUBlling letter in each column refers to the conditions 




il'Ii the pitches irid surface* are applicable ; these conditions, 1 
their rtistirijruishiutf lelten, will bo Icpund iuimniiaXK^ Vt*-\ 
' Aam IUJbk \ 


tt 











116 FLAT SURFACES. Table So. 26. 




Pressures, Pitches, and Surfaces. 




Iron Plate 1 inch thick. 


£3 

■::-. 


A" 


B' 


U* 


D* 


t- 


l'i;.ti 


<.„■-.„■, 


Itt* 


<-,,(,.- 


Pitch 


-„:!:;... 


Fltcta Isarfuee 


[■.,.:, jteqj 




5 
10 

a 

H 

■■;■ 


















si. ill- 










;>5 
10 

4.'. 
55 




















20-64 


Ki- 




t ;o 














ad-M 


439-5 


U'-TS 






<;,-■ 














20-15 


406-1 


19*01 


Wl ■ 




70 










20-46 


418-8 


1943 


377-5 


1J-33 






7,-, 










19-78 


:::n-| 


1878 


352*8 


1772 


■ II!-. 




60 










19-16 


B87-S 


18-19 


331 -1 


17-17 


2<V 




i-5 










18 60 


346-0 


]:■•>•! 


312-0 


i-j-o7 


■r.y- 




'.") 










18-08 


3-jr-i 


17-17 


■J1J;.-0 


1.1-2! 


2d 




'.'.-■ 










17-61 


310-2 


1672 


B7»7 


15-79 






l,ii) 










17-17 


■ll* V 


16-31 


20ri-i 


If, -4i 


2J7 




1 1 15 






20-46 


418-8 


1877 


211 2 


15 P2 


25-; -r 


15-04 


m 




Hi) 


20*64 


t»'a 


2000 


jur.'i) 


18-39 


2687 


15-57 


2424 


14-70 


aid 




115 


20 '20 


j".v(i 


19-57 


3*2-" 


16 04 


257-3 


IS -23 


232] 


U'M 


20; ■■ 




1-0 


1978 


391 '3 


19-16 


M7-S 


1571 


246-8 


14-92 


222-7 


i i o;> 


it* 




]■::. 


19 -SB 


375* 


1878 


352-8 


15-40 


237-2 


14-88 


214-0 


ia-M 


lOOt 




ISO 


19-01 


381 "6 


18-42 




15-11 


22 v3 


14-35 


■Id,: -0 


13-55 


WS • 




; ;tr. 


I8<8fl 


:;.!•;. 


18-08 


327 1 




220-0 


1 IDS' 


ll'VO 


13-81 


177** 




UN 


18 33 


3;iii -i 


17-78 


S156 


14-67 


■2 1 a ■ 4 


13-84 


191-7 


13-08 171-1 




145 


l.S-fli 


324-8 


17 48 


3049 


14*32 


205-3 


13-61 


1 -:.■■: 


12-86 165-4 




I5N 


ir-72 


ai 4 -2 


17-17 


2!'5-.i 


14 09 


198-8 


13-39 179-4 


12 65 160i 




l;-.r, 


irii 


:in.)-r.i 


10im 


«.vi.; 


13-87 


i:'-j-4 


13-18 ' 173-8 


12*45 156-1 




ni» 


17 17 


■J',15'0 


16-64 


276-9 


13-66 


l.SD-tj 


12-68 H.ls-5 


12-26 150-5 




A* 


B" 


0* 


D" 


E* 


* The distinguishing letter 


n each column refers to the condition* 




to which the pitches and sur 


ii.-es are applicable ; these condition*, 
ers, will be found immediately pre- 




with their distinguishing let 




cedi 




<: r.-<, 


« 





























_ 


' FLAT SURFACES. 


Table Ho. 26 




Prtatrares, Pitches, anil Surfaces. 


cmtinwrt. 




Iron Plata 1 inch thick. 






F* 


G' 


H* 


I* 


Pilch | Sorfue 


Pitch ja U rf»«, 


MM. | Snrf.cc 


Pilch 


:-■,<::,:■ 


ins, 


«ta 


IM. 


** 


'T. 


Bq.lt* 


™ 


•MM, 














20-64 


422-1 
















18-78 


352-8 
















17-41 


3032 








20-D6 


439-6 


1930 


396-1 


10-31 


260-1 




20-96 


433-5 


19-78 


391-3 


18-78 


352-8 


15-40 


237 -2 




19 90 


330-1 


18-78 


352-8 


17-83 


318-1 


14-63 


214-0 




18 99 


3001! 


17-92 


321*2 


17-02 


289-7 


13-97 


J95-1 




18-19 


331-1 


17-17 


2t>5 -fi 


16-31 


266-1 


13 39 


179-4 




17-49 


306-1 


16-51 


272-7 


15*68 


246 


12-88 


lfifi-0 




16-87 


284*6 


15-32 


253 -7 


1513 


228-9 


12-43 


154-6 




16-31 


266-1 


16-40 


237-2 


14*63 


21*0 


12-03 


144-2 




15-30 


249 -S 


H-32 


222-7 




201 


11-06 


i3e-o 




15-34 


















14-83 


222-7 


14-09 


198-6 


13-39 


1794 


11*02 


1216 




14-53 


211-3 


13-73 


1 *S -5 


13*04 


170-2 


10*74 


116-5 




14-18 


201-0 


13 ■3d 




12-73 


162-0 


10*49 


1100 




18*4 


191-7 


13-08 


171 1 


12-43 


154-6 


10-25 


106-0 




13-54 


I8;t-'i 


12-79 


lea-ti 


12*16 


147-S 




100-6 




13-25 


175*0 


12 -52 


156-7 


11*90 


141*7 


9-82 


90 4 




1-jys 


ltS-6 


12-26 


ir.o-5 


11*66 


136-0 


9'62 


92-7 




12-73 


102-0 


5 2-03 


144-7 


11-43 


130-8 


9-44 


89*2 




12-49 


] M '0 


11-80 


139-3 


11-22 


120-0 


3-27 


80-0 




12-26 


150-5 


11-59 


134-4 




121-6 


9'11 


83-0 




12-05 


145 3 


11-39 


1 29 ■? 


10-83 


117-4 


8-96 


80-3 




11 '85 


140-5 


11-20 


1 25 '5 


10-66 


113-6 


8-81 


77-5 




11-66 


136-0 


11 02 


121-6 


10-49 


no-o 




75-3 




11-48 


131-8 


10-36 


117-8 


10-32 


106-6 




73-1 




1131 


127-9 


1069 


114-3 


10*17 


103*5 


S'42 


71-0 




F* 


G" 


H* 


1* 


ha dislii--*uisliiittf letter in each column refers u> 


this condition a 


eh the pitches iiii'i surfaces are applicable; th 
tt.;-. : r dwtingnialiing letters, will be found, im. 


s« conditions, 




utdiateVj ^kb- 




- 









-d 




no FLAT SURFACES. Tiflt 




Pressures, Pitches, and Surfaces. 




Iron Plate 1-fa inoh thick. 




H 


A* 


B* 


G* 


D* 


E' 




Pitch 


Surface 


Pirr-b 


■„■',.■ 


Pir.ch 


vivf„„ 


Pitch | Surface 


ri-.ni 


■inrfi, 




10 


T 


K). 


IM 


Int. 




lis.-. 




ins. 


8.1-lnB 


Ih 


":.'. 




















IE 
































■2.1 
































2.1 
































'!" 
































■'.- 
































4.. 
































45 
































f.1'1 
































55 
































80 






















20-92 


i^'n 






65 




















'! '. 


20-11 


■■>!■: 






to 


















20-55 


422-5 


19-39 


:.:;i;-.' 






75 












20 [12 


438-0 


19-87 


394-8 


1875 


*-.i-.. 






f,.i 












20'27 


411-0 


19'2i 


370-5 


111-5 


■j;(,.i:-| 






-5 












19-67 


387-1 


is -us 


3 m -i 1 


17-63 


L-ln :! 






m 












19-13 


■i»'j ■" 


18-18 


330 


17-14 


,,.;... 






ss 












18-63 


347-0 


17-69 


312-9 


16-69 


27-S* 






lOl.l 












18-16 


nsii'O 


17'SS 


■j;ir-.; 


10 -as 


■2il.--.-J 






10. "1 












17-73 


314*5 


18-84 


283-7 


[5-B0 


252-- 






11" 












17-33 


300-5 


16-46 


271-0 


15*54 


2+1-1: 






115 








20 70 


428-6 


16-96 


287-7 


18-11 


259-5 


15*21 


231:'. 






;-,:.i 


20 -J-2 


13 


'0 


20-27 


41 10 


16-61 


■J7'i-o 


15-78 


■21H-0 


11-1'" 


■222-.J 






135 


20-61 


42 


■7 


lii-87 


Si»4-.S 


18-28 


■><;:> -I 


i.vh; 




14-60 


21 ;!■-; 






l: ( i) 


■20-] 1 


40 


■7 


19-49 


S7i'-S 


15-97 


265-2 


15*17 


■2-y.i --■ 


14-33 


•>,.,;,■:; 






I-:.' 


1974 


39 


■0 


19-13 


3'.-'l -0 


16 68 


246-0 


14 HO 


222-0 


1 4 -07 


IDS'" 






140 


ly-Sii 


37 


-2 


18*79 


3531 


15-40 


2:i7-4 


14-63 


214*2 


lli-S.2 


lfll'1 






] -ir. 


19-00 


36 


•5 


18-47 


3411 


15-H 


229-4 


14-3U 


207-1 


18-69 


IBM 






ir.» 


1.S-7S 


35 


■6 


18-18 


:.i:i'i-U 


14-90 


2 2 2 O 


14-15 


200-4 


13*37 


17S-S 






165 


]V4;'. 


34 


■i 


17-87 


319-6 


14*66 


213-0 


13-93 


l-.'ll 


13 HI 


173*5 




100 


1S-16 


330-0 


17-60 


SOfl-7 


14-44 


208-5 


13*72 


188*2 


1*2-96 


163*0 




A" 


B- 


C* 


D* 


E* J 


* Tho distinguish in j; li.-tl'.'r in eucli ciIiliimi rufcrs to the conditions 1 
to which the pitches -uul Biirlai-f.-s ure i i 1 > ; ■ 1 i L -a I.j 1 ■_■ ; these conditions, I 






with their distinguishing letters, w 


ill be 


found immediately [ire- 


, ceding these Tables. 









far* n^ Jft a* tla*-. 




i- 


C 


r 


;* 


1 1. 


-:. , ■-. ■ 


■ ■■ ■ 


>■«-= *«*. 


T 


„». 


** 


«* ta 


■■» 


^■-- 


■ 


::: 


.- 


„ 


_ 


_ 


_ 


_ 


_ 
















































19-87 


■HI 
















1M1 


Wt 
















1T-SS 


**:-« 








::-,-: 


«;•-:■ 


t*m 


•H 


: ; - 


MM 








1M7 


BH 


i*« 


SS5-9 


ISM 


MM 




20-00 


Ml-S 


■v--; 


*5*4 


:■■■■:■ 


W4 1 


14 76 






19 24 


370 * 


1816 


3Jt* 


17-25 


m* 


Mil 


MM 




18-60 


342-4 


17-4C 


'- :■■ 


If*SS 


EV1 


13*1 


1S3-4 




17*S4 


31S-4 


M -* 


:• . ; 


15-99 


KM 


ISIS 


172 ■* 




1T-2S 


■:-"■:■■■ 


w-a 


:-.-.■; 


I5M 


i->; 


n-n 


1*1-5 




I6-6S 


m-i 


IS-M 


-24;- 1 


U-M 


J24-7 


it-n 


151 -S 




M-ss 


263 "2 


ir. n 


Bel 


14-55 


au-s 


11-96 


143 1 




1.V7- 


249-0 


14 u 


m ■ 


1415 


200-4 


11-64 


M-9 




15-37 
14-99 


2311 -2 

224-7 


14-51 


210-S 


13-79 
13*43 


1901 
180H 


11 SI 
11*07 


128-7 
12! -S 




1415 


aoo-4 


11*63 


2U-2 


1SS-2 


191-1 


1315 


1726 


in 82 


117-0 




14-81 


204-8 


13-51 


182-7 


12*S4 


165-0 


10-5S 


112-0 




14 00 


196-1 


13-23 


175-0 


12 57 


1531 


10 36 


HC-4 




18-72 


168-2 


1M--N 


168*0 


12-32 


151-8 


1015 


-,■■>■■> 




13-42 


160-9 


1271 


161-5 


1208 


145-9 


g-M 


99-3 




13-20 


174-2 


12-47 


1S5-5 


11-85 


Ml if, 


e-78 


957 I 


12 '96 


168 


12-24 


150-0 




135-6 


9*61 


92-4 1 


18-78 


182-2 


12-03 


144-8 


11-44 


Kin -J 


9*45 


89-3 1 


12-52 


166 -8 


11-83 


14O-0 


11-2B 


126-6 


9*29 


86*4 1 


12-32 


161-8 




135*6 


11-07 


122-6 


9 15 


NM-7 1 


12-12 


147 


11-48 


131*4 


10-90 




9*01 


sia 1 


11-84 


142-6 


11-29 


127*5 


10-74 


HE'S 


S'88 


78*9 




P* 





. 


E 


• 


r 


















.'In' ilislinpiiiKhing letter 


n -■■■rli 


..liinir, 


■i-fiTS In Ilin ivmlilii.lir. 




it-li ttiu |iit<;lie3 suui sm 


icca ar 


;ip|ilir 

1 be fa 


i.l.i ; tbe« oondltioiu, 1 


i tlieir ilistiii-ni-liiri- ]i.-i 




mil imiiv ■\v,i\.-y- \»w.-\ 


ff iJitse lii/iss. 























1M FLAT St'BFACES. Tabm 




Pressures, Pilcae*. and Sabaa 




Iruu Plite l^j inch thick. 


Fl 

If 


A* 


B* 


0" 


D* 




Pltrh |3orfw 


Pitch Snrfjicv 


IM |WM 


n ■ •»■»■» 


>: . 


.'■■ 
t 

10 


IM. 


H.IB 


In.. 


,.. : , : .. 


l» 


*,. 1. 


'■». *.i-l 


























It 






















M 






















25 






















an 






















Bg 






















4.1 






















a 






















so 






















u 






















to 






















n 


















;v. 




7ii 


















19- 




T, 














i'j'-il 


■M-7 


Ifl' 




SO 










2082 


«S8-g 


19-77 


591 


;-- 




.-:, 










2(121 


I ■-■■; 


H'19 


36 b "3 


is- 




<«> 










l:i-fJ5 


386*2 


i B « 


34 b -2 


17-. 




as 










9-18 


366*2 


1B1J 


330-2 


17-: 




loo 










v-..;.; 


34V2 


17-72 


3 1 1 -i' 


16-: 




Hif, 










18-22 


LiS] ■!' 


17 -SO 


2:0-3 


I-;-: 




110 










-■;-... 


317-1 


16-91 


2M £ 


if.-: 




u 










17-42 


303-6 


) ■_■ ;. i 


273 S 


[■■■i 




120 






21--S2 


433-8 


17*06 


2B1-3 


] '-■ -JO 


■jn-2-.! 


15*: 




!25 






vu-n 


4187 


1072 


27B-8 


[S-M 


252-4 


i:.-' 




]3ii 


20 -67 


427-i 


20-112 


■J MM-.' 


Ui-41 


26B-2 


!:■-;-.- 


2)2-9 


I)-' 




135 


in -2b 


lilt 


19 -'15 


■-■/■>; -i 


16 11 


250-5 


l.VJ'i 


2341 


1-1- 




l«0 


19-B2 


3»r*i 


18-80 


■ \7-2-ii 


l :, --2 


250'* 


].'-'J3 


■22C-t 


14- 




.45 


19*58 


US' 


1VU7 


:!"i'J-(J 


15-55 


2 1 -2-0 




218-4 


13' 




150 


l<i-JS 


371 -C 


!-i;i; 


3 1.1-2 




23-i 1 


]■!-.'■:; 


SU*3 


18' 




r.;. 


18-05 


■:.:.■'■ 


1U-:;i> 


337-2 


1 .Villi 




14-3H 


2047 


13- 




111! 


18-86 


'MS- 


IS -IIS 


3211 ■* 


U-SJ 


SliJ-9 


UD9 


198 -f 


13* 




A' 


B* 


c* 


1)' 




• The distinKuisliiii); letter in carl, column refers to the oo 




tn which the jpiii-ln'a uii'l miiT.k-cs un ujiplicnble ; these ooi 
with thrir dtttinguwhing letters, will be found inimediat 




1 


ea}wg those Tallies. 







I FLAT SURPACES. Table No, 2» 




Preiaures, Pitchta. acid Surfwa. tmlMtua. 




Iron Fintt>l& inch thick 




i F " 


G* 


H' 


1* 












i ™- h 


flirt*™ 


Filet, 


Barf.™ 


IM |9-.rf«. 


pi K h JMc. 


.. I1.S. 


•4. it*. 


Iiu. 


«-.--■-, 


Jr.-, 


H ,::.. 


lu-. 


■.1-llU. 


10 '.'. 




















15 




















a 




















15 




















» 














H'il 


4167 


















1.--H3 


S5S '0 




« 














1772 


314-0 














20-41 


4167 


16 72 


279 -S 




M 






20-41 


416-7 


1 !■-:■■) 


876*8 


16-38 


252-4 




5 SD'M 


438 -0 


19-47 


379-3 


18-49 


342-0 


1 ;. ■ ! ' 


2.11 1-0 




« 19-77 


Sfll'O 


is -oo 


348 '2 


17-72 


BH-q 


11 :■:' 


211-3 




19-01 


361-4 


17-94 


321-9 


17 04 


290-3 


13-B8 


195-5 




;•■:,:; 


336-0 


17 '30 


299 -3 


16 43 


270-0 


13-49 


1.S2-0 




1772 


314-0 


1672 


279-8 


16-83 


252-4 


13-05 


170-2 




17*1 a 


»«*7 


IK "20 


262 


15*39 


237*0 


12'*i 5 


160 




IB-OS 


277-7 


15 '73 


2476 


14-94 


223-4 


12 -2S 


150 -U 




lii-jn 


262-0 


15 '30 


234*1 


14-53 


211-3 


11-96 


142*9 




1678 


2491 


14 'B0 


222-1 


14-16 


200 -B 


1164 


135 '6 




15-39 


237-0 


14-53 


211-3 


13-81 


190-8 


11*36 


1 29 '2 




15-03 


£21) -0 


14-19 


201 *5 


13-4B 


182-0 


11*10 


1 23 3 




14-69 


216 


la-ss 


192'fi 


13-19 


1710 


l „■.,■; 


ns'o 




u-ss 


iriKv-; 


13-58 


184-5 


WW 


106 ■i 


10-63 


113-1 




11-09 


IBS -5 


13-30 


177-1 


12-65 


lou-o 


10-42 


108-8 




33-81 


190'S 


13-06 


170*2 


12-40 


153-8 


10-22 


104-5 




13-50 


1S3*7 


12-80 


163 9 


12-17 


148-1 


10-03 


100-7 




13-30 


177*1 


12-57 


158-1 


11-95 


143 '9 


9*6 


"7*2 




13-07 


171-0 


12-35 


152-0 


1174 


138 


LI F'.il 


94-0 




12>- 


165-3 


12 15 


147-6 


11-55 


133*4 


9-53 


00-- 




12-85 


160 


11*95 


142S 


11-38 




•■■-■•■ 






1^15 


155-0 


1176 


138-4 


11-19 


126-2 


9 '24 


B6-rl 




J 12-26 


150-3 


11-59 


1343 


11-02 


121-5 


9-11 


ag o 




1 r 


G* 


■* 


1" 


Ths diatinguiiihtng letter in eacb column refers to the doiiditioni 




■Mi'li tlis fiit'.'hr-j, nu.l surfaces ar» B[i[ilidftll« ; tln^ir ronilitioiM. 1 
tkeir distinguishing letters, will bo found Lnmw4iaJ*ii vv--.- ^ 


(W Tables. ^ 


1 











124 Th&T SURFACES. Table N 






Pri-saures, Pitches, and Surfaces. 




Iron Plate 1 J inch thiuk. 




ii 


A* 


B* 


O" 


D" 








;: -' 
















wm 


<„>■<„, 


1 


:.l, I-,::,. 


I'ilrti kiiTim: 


Pitch 


„:-,., 


l-lu-'i ■■'-] 


it*. 


!,.,. 


., bu 




K 


1-q.iiij! 


,„., 


«-..-■••. 


H* 


•q. ta. 


inn. 






10 


























15 


























25 


























30 


























85 


























.10 


























45 


























50 


























55 


























SO 


























SE 


























70 




















ao'-ifl 






75 
















24 : ;.5 

20-30 


439-2 
U3-1 


19 77 
19*16 






»5 












2075 


53<w 


1 9 -7i"' 


3SS-2 


1S.-5-, 






90 












20-1? 


4(17-1 


19-15 


StlrCl 


lS-li.- 






95 












19-64 


386*0 


18*85 


o-oin 


IT-ti 






100 












19-15 


JtiT-U 


18*19 


330B 


17-17 






105 












1870 


■■!■!'■-* 


1776 


31.V-1 


l!>7V 






110 














-.'■'■1-1 


17-36 


301-3 


1 (■;■:: - 






115 












17-88 


;:. ; o -» 


IS '98 


28B-5 


1 -;■.,. 






; -.;■ i 












17*51 


306-8 


1 fi -tKJ 


276*7 


15-7 ■ 






!2f, 






20-95 


439*2 


1717 


294-8 


ItWiij 


265*9 


15 *SJ 






ian 






■jot,:. 


422 7j 


16-84 


2-vM.i 


15-99 


25. V9 


1510 






IS', 


20 : 83 


433-8 


2H-17 


407*1 


18-53 


273-4 


15-70 


246*6 


14-83 


218 il 




1-10 


20-16 


418*5 


i ■. ■ - 1 


3927 


Hi -24 


2C:;-S 


15-43 


-JMS -ii 


14*57 


212 - 




:i;, 


20-10 


404'3 


ISi-JS 


379*4 


15*96 


2:V1-I) 


l.Vlli 


230-0 


14-32 


2"5! 




! :-o 


1077 


391-0 




367*0 


1570 


243-6 


14*92 




14-09 


it's-: 




1 55 


19*45 


:■!:*■( 




:J55;i 


15'45 


238*9 


14-08 


2 ; ;". ■(> 


13-81* 


1;<2-S 




160 


19-15 


387-0 


18-56 


344'4 


16*22 


231-6 


14-45 


209 vi 


13 05 


lS-i-5 




A" 


B* 


C* 


D* 


E* 


* The distinguishing letter in racli .■■'lioiui ivI'its In the uouditioni 




to which the [lilfh-js ami siiffiLiVs niv ii|>jilii- : il,!c ; tliosu coinliliuus, 
with their [ii«rtnj,'uishiug letters, trill he feund immediately pre- 


' 




afilii:^' ilume Tables. 


_J 















PLAT SURFACES. 


Table No. 30 




Pressures, Pitches, nnd Surfacta. 


amtinwd. 1 


Iron Plnte 1* in 


cb thick. 










F* 


G* 


H* 


I" 


Filch. 


S-irf.« 


Piim 


Si.rf.cr 


Filch 


w.,,-_ 


Pitch 


>,--.,... 


IDS. 


"V™' 


^ 


*.ta. 


Ins. 


«,.*.. 


Us. 
















::<•■:■:■ 


439 2 
















19 42 


377-3 












20-95 


439*2 


17-17 


294'8 








20-9;'. 


439-2 


l!>-?9 


395-8 


is -an 


265 -9 








11 


899-8 


18-98 


360-4 


16*56 


242 '2 




20-30 


412-1 


19-15 


367*0 


18-19 


3311 -9 


14-92 


222-ii 




19-61 


380 8 


18-41 


339-2 


17*19 


305-9 


14-35 


205-9 




IB-SI 


354*1 


17-76 


316*4 


16*86 


234'4 


13-84 


191-6 




18-1D 


33ii-3 


17-17 


294-8 


16-30 


265-9 


1 :'■:'!> 


179-2 




17-B2 


310-5 


16-63 


276 7 


1580 


249-6 


12-97 


108-4 




17-10 


292 6 


1615 


200-8 


15-34 




12-rill 


168*8 




w-ea 


276-7 


16-70 


246-6 


14.-92 


222-6 


12-26 


150-4 




16-20 


262 :■ 


16-29 


234 


14-63 


211-2 


11-96 


142-8 




16*80 


249*6 


14-92 


222 -n 


14-17 


200 9 


11*66 


135-9 




15-43 


23* -0 


14 57 


212-2 


13-84 


191-6 


11*39 


129-7 




15*08 


227-5 


14*24 


202-9 


13-53 


183-2 


11-14 


124*1 




14*76 


217*8 


13*94 


194*3 


13-24 


175-5 


10-91 


119*0 




14*6 


ari'i-0 


13 66 


186*5 


12-97 


168-4 


10-89 


114-3 




14-17 


ami ■» 


13-39 


179-2 


12-72 


161-9 


10*48 


lmi-9 




13-90 


193-4 


1313 


172*6 


12-48 


155-9 


10-29 


Hi-; -Li 




1 3 'tis 


186-5 


12-90 


Jfi6'4 


12-28 


150-4 


10-11 


iii-1-2 




13-42 


ISO-!) 


12 07 


160-7 


12*05 


11.1-2 


9*94 


98-8 




13-IB 


174*0 


12-40 


hi 5 -3 


11-85 


140-1 


877 


95 6 




12-97 




12-20 


150-4 


11-66 


135*9 




92-6 




12-77 


163 "2 


12-07 


145*7 


11-18 


131-7 


9*47 






12 -S3 


158-2 


] 1 -S9 


141*3 


11-30 


127-8 


9*34 


87-2 




F' 


G* 


H- 


I* 


'lie ilistiii^rui-hiii^ li-ttiT in cadi r-oliirmi r.Ters t. 


the 


ich the pitches and nurfnees arc applicable; Ui 


se conditions, 




their distinguishing letters, will be found im 


cediateW -ott- 






iNm 


\ 


^^^HI^^^^^^B 





PRESSURES, GREATEST SURFACES, AND t 
OF STATS. 



Stress on Iron Stays, 5000 lbs. per square inch of n. 



i of the Tables nhiii 



(1) If the working pressure he 120 lbs., the surface t 

by one stuy 17.' square inches, ami the size of the stai : 

Then, opposite 120 1U in Tnble No. 34, the surface, 176 
inches, is found under the diameter 2 Vio inches, ai 
i'i square iiLiiht-s, whii-li is the siie of stay reunited. 

(2) If the surface be 120 square inches, the stay 1 % iuch diameW, 
irua 2'7Glii square inches, aial working pressure he required : — 

Then, in Table No. 33, 1 % inch diameter stay is found ; and h 
the column under the area 27u'12 square inches, and 1% 
inch dlium-lor, iln; surface is 12'. I si|llarc inches, and npptWIt 
it the pressure is. 115 lbs.; this is the working pressM 
suitable. 

(3) If the stay bo 1 inch diameter, the area '7S5-! square iui-h, I 1, 
working pres.-aire SO lbs., and the greatest surface for such size of st» 
and working pressure be required ; — 

Then, in Table No. 31, 1 inch stay is found, and opporita 80 lb 

in the column foe I inch iliumeter, area 7854 inch, the n 1 

face is 49 square inches, this is the surface suitable for sat 

stay and pressure. 

Wheu the surface is not found opposite the pressure, it will be W 

tbe side of safety to adopt the larger size of stay over the next gmtS 

surface on the right. 

The diameter is always the net elective diameter, or diameter it 

the bottom of tin' thr 1, if sen-wed ; and the area, the net seetiunal 

area »t tbe smallest part of the stay. 

When the stays arc not screwed, but have eyes or palim 
tnds, the net sectional area of the Iron in the eyes or palms should bt 
in excess of that in the body of the stay. The eyes should hava • 
sectional area oi inctsl of about 50 per cent, greater than that in tl 
body of the stay, and the palm ends should also have a net sectic 
of at least 5b per cent, above th.it in Ihc body of the stay. The Ji 
tauce from the ciiitve of the holes, for the belts or rivets, to the outer end 
Of palms should be about twice the diameter of the bolts or rivets. 



[27 PRESSURES, GREATEST SURFACES, 


Table 




AND SIZES OF STAYS. 




No. 31. 


Stress on Iron ! 


Stay, 5000 lbs. 


per square inch of net section.* 


■ 

■g 


Area 


Area 


Area 


Area 


Area 


Area 


Area 


Area 


Area 




0-1963 


0-2485 


0*3068 


0-3712 


0-4417 


0-5184 


0«013 


0*0902 


0-7854 




sq. inch. 


sq. Inch. 


sq. inch. 


sq. inch 


sq. inch. 


sq. inch. 


sq. inch. 


sq. inch. 


sq. inch. 


csr 


Diam. 


Diam. 


Diam. 


Diam. 


Diam. 


Diam. 


Diam. 


Diam. 


Diam. 


i 


H 


•a. 


% 


* V 
/ie 


% 


13/ 

/is 


% 


is/ 
/is 


1 


inch. 


inch. 


inch. 


inch. 


inch. 


inch. 


inch. 


inch. 


Inch. 




Surface 


Surface 


Surface 


Surface 


Surface 


Surface 


Surface 


Surface 


Surface 


n*. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


sq. ins. 


5 


196*3 


248-5 


306*8 


371-2 


4417 


518*4 


601*3 


690*2 


785*4 


10 


98 1 


124*2 


153*3 


185*6 


220*8 


259*2 


300*6 


3451 


392-7 


15 


65-4 


82*8 


102*2 


1237 


147*2 


1728 


200*4 


230-0 


261-8 


20 


49*0 


62 1 


767 


92*8 


110*4 


129*6 


150-8 


172-5 


196*3 


26 


39-2 


49-7 


61-3 


74-2 


88*3 


108 6 


120-2 


138*0 


157*0 


80 


327 


41*4 


51-1 


61-8 


73-6 


86*4 


100*2 


115*0 


130-9 


85 


28*0 


35-5 


48*8 


53-0 


63 1 


74 


85*9 


98-6 


112-2 


40 


24*5 


31-0 


38 3 


46*4 


55-2 


64-8 


75-1 


86-2 


98-1 


45 


21-8 


27*6 


34 


41-2 


49*0 


57 6 


66-8 


767 


87-2 


50 


19-6 


24*8 


30-6 


371 


44-1 


51-8 


60-1 


69-0 


78*5 


55 


17-8 


22*5 


27*8 


33-7 


40-1 


47*1 


54*6 


62-7 


71*4 


60 


16-3 


20-7 


25-5 


30-9 


36-8 


43-2 


50-1 


57*5 


65*4 


65 


15-1 


19*1 


23 6 


28-5 


33 9 


39 8 


46-2 


53 1 


60-4 


70 


14-0 


17-7 


21*9 


26*5 


315 


37*0 


42-9 


49-3 


56-1 


75 


13-0 


16-5 


20 4 


247 


29*4 


34-5 


40-0 


46-0 


52-3 


80 


12-2 


15-5 


19*1 


23-2 


27*6 


32-4 


37-5 


43-1 


49-0 


85 


• • • 


14-7 


18-0 


21-8 


25-9 


30-5 


35*3 


40-6 


46*2 


90 


• • a 


18-8 


17*0 


20-6 


24-5 


28*8 


33-4 


38*3 


43*6 


95 


• • • 


13*0 


16*1 


19 5 


23-2 


27*2 


31-6 


36-3 


413 


00 


• • • 


12 4 


15-3 


18-5 


22-0 


25-9 


30 


345 


39-2 


05 


• •• 


• • • 


14*6 


17-6 


21-0 


24-6 


28*6 


32-8 


37-4 


10 


• • • 


• • • 


13*9 


16-8 


20-0 


23*5 


27-3 


31*3 


357 


15 


• •• 


• • • 


13-3 


16-1 


19-2 


22-5 


26*1 


30-0 


34-1 


20 


• • • 


■ • • 


127 


15-4 


18-4 


21-6 


25*0 


287 


32-7 


25 


• • • 


• • • 


12-2 


14*8 


17-6 


207 


24 


27-6 


31-4 


JO 


• • • 


• • • 


• • • 


14-2 


16-9 


199 


231 


26*5 


30-2 


»5 


• • • 


• • • 


• • • 


13-7 


163 


19-2 


22-2 


25-5 


29-0 


to 


• • • 


• • • 


• • • 


18-2 


15-7 


18-5 


21-4 


24-6 


28-0 


(5 


• • • 


• • • 


• • • 


12-8 


15-2 


17-8 


20*7 


23'8 


27*0 


)0 


• • • 


• * • 


• • • 


12-3 


14*7 


17*2 


20-0 


23*0 


26*1 


>5 


• • • 


• • • 


• • • 


• • • 


14*2 


16-7 


19-3 


22-2 


25 3 


50 


• • • 


• • • 

1 


• • • 


• • • 


13-8 


16-2 


187 


21-5 


24-5 


* 5000 lbs. per s 


quare i 


nch of 


net sec 


Lion is i 


;he gre. 


attest working 


tres 


s to wh 


icli iroi 


l stays, 


which 


have be 


en wek 


£& or Y 


rovkfid 


ui \Jaa 



re, should be subjected. 



\ 







1 


n8 PRESSURES, GREATEST SURFACES, Table 
AND SIZES OF STAYS. No. Si 
Stress on Iron Stay, 5000 lbs. per square inch of net section.* 


fit 

i 


sq. Inch 


b 


hij. inch 


B, 


B, 


■H. 


';"; 


Area | Art. 

■ 
hi. incli.liq. In* 


:'"','■ 


UkK 


iS 


J™" 


l-ia-n. 





iH.nii. 


Dttm. ' Dim 

114 I-"-. 

i-lLll. 1 ■ 


5 

10 
16 
20 
25 
SO 
B5 
JO 
45 
50 
55 
iiO 

or. 
70 
75 
80 
65 
BO 

it 

100 

ins 

no 

115 
ISO 

[25 

135 
140 

ns 
[M 
1 65 
160 


Surface 

886-6 
448-3 
295-5 
221-3 
177 -8 

147 7 
126-6 

lid -S 

88 -e 
80-e 
73 -a 

68-2 
63 '3 
59 '1 
56 4 
52-1 

46 -S 
44-3 
12'2 
40-3 

36-9 
35-4 
34 -1 
32 '0 
31-6 
30 '6 
20-5 
28-6 
27-7 


Surface 

;■■,■■! -ii 
497 '0 
331-3 
248 '5 
198-8 
165-6 
142-0 
124-2 
11<H 
99-4 
90-3 
82 -8 
76-4 
71-0 
66-2 

58'4 
55-2 
52-3 
497 
47-3 
45-1 
43-2 

38-2 
36-8 
35'5 
34-2 

31-0 


553-7 
369-1 
276-8 
221 -5 
184'B 
158-2 
138-4 
123-0 
1107 
100*6 
92-2 
85-1 
79-1 

73-8 

69-2 
65-1 
01 -5 
58-2 
653 
52-7 
50-3 
48-1 
46 1 
44-3 
42-6 
41-0 
39 -6 

36-0 
357 
34'6 


613-6 
*0B*0 
306-8 
246-4 
204-5 
175-3 

136-3 
1227 
1 1 \ -6 
102-2 
94-3 
87-6 
81-8 
76-6 
72-1 
68-1 
64-5 
61*3 
58-4 
657 
63'8 
51-1 
49-0 

47-1 

43*8 
42-3 
40-9 
39*5 
38-3 


Surface 

676-5 
451-0 

279*6 
226-5 

1 98 -a 

160-3 
136-3 
123*0 
1127 

i'lio 

90*2 
84-5 
79*6 

75-1 
71-2 
67*6 
64*4 
81-5 
68*8 
66*3 
64 1 
52*0 
60-1 

40*6 
45-1 
43'6 
42-2 


S-.l 1 ■(,!■. "■ 

742-4 
494-9 
371-2 
296-9 
247-4 
212-1 

164-9 
148-4 
131*9 
123-7 
114-2 
106-0 
98-9 
92-8 
87*3 
82-4 
78-1 
74-2 
70-7 
67-4 
64-6 
61-8 
69'3 
57 1 
54-9 
53 
51-2 
49'4 
47-8 
46-4 


811-6 
541-0 
4067 
321-6 

270*5 
231-8 

liiii-3 
162-3 

147-5 
135-2 

108-2 
101-4 
96-4 
90-1 
86-4 
81-1 
77*2 
73-7 
70-5 
67*6 
64 -9 
62'4 
60*1 
57-9 
55*9 
54-1 
62*3 
507 


Surfacp'SolfKl 
tq.tiu.IMI.IM 

BBS'S 

411-71 W 
353-1 S8»* 

■;:,.■■-, :ll'r 
iid-i '■?,'■■ 

■ 

17-V7 ,!'■: 

Ifl0-*\«*J 

147-aU-* 

135-9 W' 

117 -a\« 
no-* \\ 

103 -• V 
AS"*- \ 

83 '» ' 
84-* 
80 '% 
76 -** 
73 '% 
67--^ 

a-f r 

eo-& 

53 & 

57 C? , 
55-^ > 


* 5000 lbs. per sonars inch of net flection is the greatest i* r f^ 
stress to which iron i-tiiys, which have bei>n welded or worked • 
£re, should be subjected. 


1 i 





PRESSURES, GREATEST SURFACES, Table 


AND SIZES OF STAYS. No. 33. 


on Iron Slay, 5000 lbs. per BtpiMfl inch of not eeolion.* 


, Af „ 


A ,.,.., 


Ai-.i 


.-tr.'ii 


.- r. ii 


Are* Ami a -to 


































i fin 


Hun 


|, 


M.ni 


|.,„„. 


in., 


Uinm 


Dura 


I'M. 


Uj 


\2i* 




l*«l 




.2',, 


>^L 


Inch. 






M n. 




iridic. 






ii Surtm-i 


-III 1...-. 


fiurfm-u 


>.,i.„- 


Mir-..-, 


surf,,.-. 


-ni-r-sr. 




(, «,JW. 


•H.bu. 


«q. Ins. 


■:.,. i:,: 


■■" ■ 




»n.[ n ». 


sq. in.. 


3 745-5 


so'iV 


ISO -0 


920-4 


982-7 








■i sr.-.t-i 


601-3 


645*0 


690-3 737*0 


785-4 


836*2 


886-0 


7 447*3 


481*0 


Mli-U 


562 '2 


680-6 


628*3 


666-2 


709-3 


6 37-27 


40O-8 


4300 


460-2 


401-3 


fj:(-G 


556-8 


691-1 


J 818*B 


:;.-:■■•; 


368-6 


394-4 


421*1 


448'8 


477-8 


606-6 


2 2r?-5 


300-6 


322-5 


345-1 


368'B 


392-7 


117-6 


443*3 


4 248-,-i 


267-2 


286-e 


306-8 


327 -B 


349 -(J 


n i -2 


394 -0 


:i 22:'-'] 


240-5 


2B8-0 


-278-1 


291-8 


SH-1 


331 1 


354'6 


6 203-3 


218-8 


234'5 


251-0 


sss-o 


285-6 


303-7 


322-4 


8 186*8 


200-4 


21. Vil 


230-1 


216 -6 


261-8 


a7s*i 


295'5 


5 ir-2-i> 


185-0 


198-4 


212-4 


2267 


241-6 


257-0 


272-8 


1 1597 


171*8 


184-3 


197-2 


210-5 


224-4 


288*0 


253-3 


2 149-1 


160-3 


178-0 


181-0 


196-5 


209-1 


2227 


236-4 


ii I8B-7 


150-3 


Hl<3 


172-6 


181-2 


196*3 


208-8 


221-6 


9 131 -ft 


141-4 


1617 


162-4 


178-4 


184-8 


196-5 


208-6 


2 124-2 


133-B 


143*3 


158-4 


168-7 


174-5 


186-8 


197-0 


1 117-7 


126-6 


136-8 


145-3 


155-1 


166-3 


176-8 


186-6 


6 1118 


120-2 


129 


138 


147-4 


157-0 


167-0 


177-3 


7 1065 


114-5 


12*2*8 


131-4 


no;; 


149-6 


159-1 


168-8 


2 101-6 


109-3 


117*2 


125-B 


134-0 


142-8 


151-8 


161-2 


1 97-2 


104-5 


112-1 


196-0 


128-1 


136-5 


145-2 


164-2 


4 B3-1 


100-2 


107-5 


1150 


122-8 


130-9 


139-2 
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ikon stats, riiEsauREs and KUiFAcm 



PBESSTJRES, GREATEST SURFACES, AND SIZES 
OF STATS. 



The follov 
jjniir.-ili.ilily 

(1) If the working pressure be HO lbs., the surface to lie s:i]ip«rteJ 
by one stay 210 square inches, and the .size of stay be required : — 

Then, opposite 140 lba. in Table No. 39, the aurfac.' 210 sqtn 
inches is found Hiid'T tin; diameter 2 Mj. inches and area i 
Squaro indies, which is tliis size of atay required. 

(2) If the surface l)i' 1-l.s square iivlms, tin: s(.ny 1 "i ii 

area 27612 square inches, ami rlic lvorkitiy pressure be required: — 
Then, in Tal il.' No. 3S, 1 V- dinmcler s'sv is found, and iiitheeoluii 
under the area 27612 square inehes. a.ndl% inch diameter, 
the surface is 13B square inches, and opposite it tlia prw- 
sure is 140 lbs. ; this ia the working pressure suitable. 

(3) If the stay bo 1 inch diameter, the area '7S54 square inch, th» 
working pressure 90 lbs., and tbe greatest surface for such ' 
and working presaure be required : — 

Then, in Table No. 36, 1 inch stay is found, and opposite go lba. 

in the column for 1 inch diameter, area 7854 inch, the BUT? 

face ia 687 square inches; this ia the aurface suitable for 

such atay and pressure. 

When the surface is not found opp.-.si I c the pivssnre, it will be l_ 

tbe side of safety to adopt the larger size of stay over the next greatw 

surface on the right. 

The diameter is always the net effective diameter, or diameter it 
the bottom of tbe thread, and the area the net sectional area at tb> 
smallest part of the stay. 
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Stress on Solid Iron Screwed Stays, which htive •-•>' been weltUd or 


worked ill the fire, 7000 1 lis. per square inch of net section. * 
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* 7000 lbs, per square inch of net section is the greatest workrne 
stress to which solid iron serened stays, which have not boon welded 


, or worked in the lire, should be subjected. 
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ss 


2«;i-!i 


■2.- 1 ■« 


306'1 


32^3 


351-4 


376-2 


399 -S 


42:. -a 


461-3 




so 


241-0 


2iW 


280-6 


301-0 


322-1 


313-9 


366*5 


889-7 


413-7 




65 


223 S 


2-in-fi 


259 ■<> 


277-8 


297 :( 


317-5 


338-3 


359-8 


881-9 




70 


207-3 


223 -(i 


210 5 


27,8 


278*1 


294-8 


814-1 


38-1-1 


3;-|-,; 




75 


198 -5 


208-7 


224-4 


240-8 


257-7 


275-1 


293-2 


811-8 


831-0 




SO 


1S1-4 


195-6 


210*4 


225-7 


241*6 


257-9 


274-8 


2B2-3 


310-3 




86 


170 7 


184-1 


198-0 


212-4 


227-3 


242 S 


253-7 


27r,-i 


292'! 




90 


161-3 


173-B 


l.-?7"0 


■id. Mi 


214-7 


■229 '3 


244-3 


259-8 


275 -a 




95 


152-S 


1617 


177 -a 


190-1 


203 ■* 


217-2 


231-4 


246-1 


261-3 




100 


I (5-1 


156'5 


IBS -3 


ISO -8 


193-2 


206-3 


219-9 


233-8 


■■■<<- 




105 


ISA'S 


1*9-] 


iao-8 


172-0 


184-0 


196-5 


209-4 


222-7 


233-1 




110 


1S1-9 


142-3 


153-0 


164-1 


175-7 


187*6 


199-9 


212-6 


225 ■'-> 




115 


1 2ri -J 


1 :■■; ■ i 


146*4 


167-0 


[8B*fl 


i n -■: 


181-2 


;■■>■' -3 


515-S 




120 


120 -9 


130-4 


M0 '3 


150-5 


lfll-0 


1719 


183-2 


184-8 


203 -S 




135 


116-1 


i as -a 


134-6 


144-4 


154-6 


165-1 


177,-9 


IIM 


198 -3 




130 


111-* 


130-4 1 


12!? -5 


13- -9 


i ! -. ■<; 


158-7 


169-1 


179-9 


i:m-9 




135 


107-5 


11;. -9 


124-7 


1837 


143-1 


152-8 


162-s 


173 -a 


1*3-8 




140 


103-6 


111-8 


5 -2,, -Z 


129-0 


138-0 


147-4 


167-0 


167 H 


177-3 




H5 


I,Vj-1 


107-9 


1161 


124-5 


133-2 


1-12-8 


151-6 


Ml -J 


171-2 




150 


98-7 


i64-a 


112-2 


120-4 


128-S 


1S7-5 


146*6 


i :■.- -.1 


1 35 -:-. 




155 


(s-a 


101 -o 


lose 


116*5 


IS4-8 


131-1 


141-8 


160-8 


180-1 




ISO 


90-7 


67 -8 


105-2 


112-8 


120-7 


128-3 


137-4 


148-1 


155-1 




• 7000 lbg. per BOusrc inch of net section is the greatest working 


•tress to which sdiil inni .*. ■ r-cit i/..i slavs. wliidi \uvvk raA>*iMmA&M&\ 


or worked in the Bre, should he subjected. 


\ 


■•* !■ 



i 3 6 PRESSURES, GREATEST SURFACES, Tam.r 


AND 9IZES OF STAYS. Na »■ 


Stress on Soli-I linn Silriml .Stays, n'liicli havo n,-.( been welded or 


worked in tlie lire, 7 ''00 II is. jut .ii.|inue inch of oat section.* 


S 1 
















,...., 


















rV<7.-7 


B'l. His. 


.,;. 111... 


..,. in-. 


-,,,. in.. 


s-i. ius. 


Ml. ilij. 


S.J. III- 


s 'i- ill »- 


i.,. ,„. 


DUm. 


Ilijm 


',:.-,, 


Dlui 


]>i-l-]l 


Hi ■ 


1 -J.L-i- . 


Hinn 


[il«in. 


6 




Zu 


.■■'.;■> 


n - H 


ajg. 


„-,;- 


"'.;:. 








SlLlfil,-.. 


S ,.(:,.,,- 


.- . in... 


Si-.: 


^i.rr. ...... 


S:i, ?:„-.. 


•.liiint. 


>,.:fv, 


;■;■,■ 


11m. 
6 
10 
15 


















•11. ii ■ 


20 
25 
30 


»:nv 


927-7 


980-0 














35 


m-t 


795 -a 


840-0 


886-0 


933-2 


SSl-1 








40 


8577 


695-8 


735-0 


775-2 


816-6 


859-0 


902-5 


947-0 


9B2-J 


45 


584 '6 


618-4 


653-3 


689-1 


725-8 


763-5 


802-2 


841-8 


6S2-4 


60 


526-1 


656-8 


B88-0 






687-2 


722 '0 


757-6 


r:n-i 


65 


478 '3 


506-0 


534-5 


563-8 


593-9 


624-7 


656-3 


6S3 7 


7-21-3 


BO 


438-4 


463-8 


490-0 


.'■ ; a -s 


544-4 


572-6 


601-6 


631-3 


tjfil-3 


65 


4047 


428-1 


452'3 


477-0 


502-5 


528-6 


555-3 


582*8 


610-9 


70 


S75-S 


S97-6 


4-JO-i'i 


443-0 


466-6 


490'S 


615-7 


511-1 


5(7-2 


75 


350-7 


B71-0 


892-0 


413-4 


435-5 


458-1 


481 -3 


SOB'l 




80 


;i-s ■* 


347-9 


367-5 


387-6 


408-3 


429'5 


451-2 


473-5 




85 


309-4 


827*4 


345-8 


364 '8 


384-2 


404-2 


4247 


445 6 


467-1 


90 


292-3 


30B-2 


326-6 


344-5 


asa-y 


3817 


401-1 


420 -B 


(412 


95 


BW-fl 


292-9 


309-4 


326-4 


343-8 


S61*8 


380-0 


398 7 


117-t 


100 


263-0 


278-3 


294-0 


310-1 


326-6 


313-6 


861-0 


378-3 


397-0 


105 


250-5 


2B5-0 


280-0 


295*3 


811-0 


327'2 


343-8 


360 7 


S781 


110 


239-1 


253*0 


867 -2 


281-9 


296-9 


312 3 


32S-1 


344-3 


360? 


115 


8287 


242-0 


255'6 


269 -a 


284-0 


2987 


313-0 


329-4 


345-! 


120 


219-2 


Wl-8 


245 


258-4 


272-2 


286-3 


300-8 


8 i E ti 


330-9 


125 


210-4 


222-8 


235-2 


248-0 


261-3 


274-8 


288-8 


303-0 


317-4 


130 


2023 


214-0 


226-1 


238-5 


251-2 


264-3 


2777 


291-4 


''OS 4 


135 


iM-a 


206 1 


217-7 


229-7 


241-9 


254-5 


2ii7-4 


280-6 


2-14 1 


140 


187-9 


198-8 


210-0 


22 1-5 


233-3 


245-4 


257 -8 


270-5 


2*3 (1 


145 


181-4 


191-9 


202-7 


B184 


225'2 


236 9 


248-0 


mi -a 


Si: 


160 


175-3 


185-5 


196-0 


206*7 


217-7 


Tib -0 


240-6 


252-5 


155 


189'7 


179-5 


189-6 


200-0 


2107 


221-6 


232-9 


244-4 


■2r.ii-i 


ISO 


164-4 


173-9 


183-7 


193-8 


80**1 


214-7 


220-0 


2367 


248-1 1 


* 7000 lbs. per square inch of not section is the greatest working 
stress to which .i.i/iit hun siT'.'Wi'il -it-iy-, which have not been waldiid 


* or worked in the fire, should be BubjceteA. 


1 


z 



137 PKESSURES, GREATEST SURFACES, Table 

AND SIZES OF STAYS. No. 40. 

Stress oo Solid Iron Screwed Stays, which have not been welded or 
worked in the fire, 7000 lbs. per square inch of net section/ 



5-9896 
sq. ins. 



Dlam. 

2% 

inches. 



Area 
6*2126 
sq. Ins. 



Diam. 
inches. 



Area 
6-4918 
sq. ins. 



Diam. 
inches. 



Surface 
sq. ins. 



923*9 
831*5 
765-9 
692*9 
639-6 
593-9 
554-3 
519*7 
489-1 
461-9 
487*6 
415-7 
395-9 
377 9 
361-5 
346*4 
332*6 
319*8 
307*9 
296*9 
286-7 
277*1 
268*2 
259*8 



Surface 
sq. im. 






966-4 
869-7 
790-6 
724-8 
669*0 
621-2 
579-8 
543*6 
511-6 
483*2 
457-7 
434-8 
414 1 
395*3 
378-1 
362*4 
347 9 
834*5 
322-1 
310-6 
299*9 
289-9 
280-5 
271-8 



Surface 
sq. ins. 



• • • 

• • • 

• • • 

• • • 

• • t 



908-8 
826*2 
757*3 
699*1 
649-1 
605*9 
568-0 
534*6 
504-9 
478-3 
454*4 
432-7 
413-1 
395-1 
378*6 
363-5 
849-5 
336-6 
324-5 
313*3 
302-9 
293*1 
284-0 



Area 
6*7771 
sq. ins. 



Diam. 
inches. 



Area 
7-0686 
sq. ins. 



Area 
78662 
sq. ins. 



Dlum. 

3 
Inches. 



Diam. 
inches. 



Area 
7-6699 
sq. ins. 



Area 
7-9798 
sq. ins. 



Dlam. 

3% 

inches. 



Dlam. 

3 B /i. 
inches. 



Area 
8*2968 
sq. ins. 



Diam. 
tches. 



inc 



Surface 
sq. ins. 



948*8 
862*5 
790-6 
729-8 
6777 
632-5 
5930 
558-1 
527*1 
499*3 
474-4 
451*8 
431-2 
412-5 
395*3 
379 5 
364-9 
351*4 
338*8 
327*1 
3162 
306-0 
296-5 



Surface 


Surface 


Surface 


Surface 


sq. 


ins. 

t a 

• » 


sq. ins. 

• a • 

• • • 


sq. ins. 

• • ■ 

• • • 


sq. 


ins. 

» • • 




• • 

• • 

• • 

• • 

• • 


• • • 

• •• 

• •a 

• • • 

• • • 


• ■ • 
a • • 

• • • 

• • • 

• • • 




i • • 
»• t 

• a 

• • 

• a 


98 


• • 

9-6 


• • • 

• • • 

• • • 


• • • 

• • • 

• • • 




• a 
■ • 

• a 


899-6 


937*5 


976-1 




• • 


824-6 


859*3 


894 8 


930*9 


7612 


793-2 


825*9 


859*3 


706-8 


736-6 


766-9 


797-9 


659-7 


687*5 


715-8 


744-7 


618-5 


644-5 


671-1 


698*2 


582-1 


606-6 


631-6 


657-1 


549-7 


572-9 


596*5 


620-6 


520-8 


542-7 


565 1 


587-9 


494-8 


515-6 


536-8 


558*5 


471-2 


491*0 


511-2 


531-9 


449*8 


4687 


488-0 


5077 


430-2 


448-3 


466-8 


485-7 


412-3 


429*6 


447*4 


465-4 


395-8 


412-5 


429*5 


446-8 


380*6 


396 6 


4129 


429 6 


366 5 


381-9 


397-6 


413-7 


353-4 


368-3 


383-4 


398 9 


341-2 


355*6 


370-2 


3852 


329*8 


3437 


357-9 


372-3 


319-2 


332-6 


346*3 


360-3 


30 


9-7 


322 2 


335-5 


349-1 



Surface 
sq. ins 



... 
•• . 
•*. 
••• 
•• . 

• a. 
.. . 

• • t 



967 8 
893*3 
829-5 
774-2 
725*8 
683-1 
645-2 
6112 
5807 
5530 
527-9 
504-9 
483 9 
464-5 
446*6 
430-1 
414-7 
400-4 
387-1 
374-6 
362 9 



* 7000 lbs. per square inch of net section is the greatest working 
stress to which solid iron screwed stays, which, "have uot \&«n -<«&&&. 
or worked in the Gre t should be subjected. 



IRON BOILERB. 



IRON GIRDERS TOR FLAT SURFACES. 

The following notes will facilitate the use of tlio Tables, numbered 
from 41 to 51, which immediately follow : — 
W — Width of combustion box, in inches. 
D —Distance bi.'l n-rini centre* of girder,, in inches. 
P = Fitch ii f .supporting lulls, in inches. 
N — Number of supporting bolts in a girder. 
When the number of supporting liolts in a girder is odd, the 
it] the Table under the particular depth of girder is the maximum V* 
that W a x D may have for the parti; iil;.r winking pressure opposite 
it in column 1. 

Wbeai the number of supporting bolts in a girder is mm, t 
number in tin: Table mnlir (he- pnrtiml.ir depth of girder it t 
maximum value Hint ( \V' J - l'-';l> may have for the particular worki 
pressure opposite to it in column 1. 

(1) If tbe working pressure is required when the width of the bo 
the disrnin r between mitres of girder-;, the pitch of supporting boll 
the number of supporting bolts in the girder, and the iliuir-ii-iu 
of girder are known : — 

If the width, W, of the combustion box he 28 inches, ti 
Dumber, N, of bolts 3 (which is an odd number), the distance, 
D, between tin 1 centres of i!ie girders 7 inches, and the " ' 
aionsof tin? girder 6 inches deep hy 1 inch thick: — 

Than, W'xD or 26 s x7-6488. This number is not fotffld 
in the Table, it l.tir-- between 5400 and 5760 (see Tabic S..». 45 
for Iron Plates 1 inch thick), but by the note at the. foot of tit 
Tables, when the eaaot number is not found, the next kijhr 
number should be taken ; h-.-nir tbe pressure opposite 5760, the 
next higher number, bring 75 lbs., is the working presaitt 
obtaineiL When the diU'crnice is very little, however, ai itfe 
in thi3 ease, between 5438 and 6400, the pressure opposite tb» 
lower number may be used ; therefore, SO lbs. may be adopted 
as the working pressure. 

(2) When the depth of girder iiecessnry for a given working presstirr 
and thickness of girder is required :— 

If tho width, W, of the combustion l«ix be 24 inches, the 
number, N, of supporting holts 2 .ivhi.-b n an < mi nninher), 
tbe distauee, 11, bet.ivrcti 111'' centres of the girders ^'■':; i in, -In', 
the pitch of the supporting bolts 8 inches, the thickness uf (he 
girders 1 inch, ami the working pressure SO lbs.: — 

Then, (W ! - I'-jL) or (-'i*- S=) 8y = J4S0 and opposite SO lbs. 
working pressure in column 1, the number 1587 is found («* 
Table No. 45 for Iron Hates 1 incti ftnsVi^ ntVoct U the out 



IRON BOILERS. 139 

grmtcr numb er is 4460, and at the head of column over 4587 
will be found 6% inches, the depth of girder necessary. 

P may in all cases he found by dividing W, the width of the 00m- 
i Initio* box, by N, the number of supporting bolts in the girder, 

j^m#x, or— — — -P in all cases. 

, D, when the number of supporting bolts is odd, may be found by 

Chiding the number in the Table opposite the given working pressure 

'•fW". 

When the number of supporting bolts is even, D can be found by 

rdtttting the number in the Table opposite the given working pressure 

ja/W 1 -**. 
• The working pressure and the thickness of plate regulate P, the 

jttefc, and D, the distance between the centres of girders ; and the 

In hi 111 due to P x D should be regulated by the Tables for Iron Plates 

tJBlahes, Surfaces, and Pressures). The girders should be so propor- 
to be effective for the pressure, pitch of supporting bolts, 
supporting bolts in a girder, and the distance between the 
sjf girders. By the following Tables the dimensions of iron 

j0Meri can be fixed, or the working pressure suitable for any given 

Vtoqght iron girder ascertained. 













140 




IRON GIRDERS £ INCH THICK. Tabl 


■ - 












Depths of Girders in inches. 


>:< 


- 


2)4 


VA 


254 


3 


BK 


>a 


B 


3675 


isoo 


5078 


7500 


9075 


10800 


12675 


MM 




in 
IE 


1837 
1225 


2400 


3037 
2026 


3760 
2500 


4537 
3025 


6400 
31)00 


6337 
4225 


m 

■ILi.J 


1600 




20 


B18 


1200 


IMS 


1875 


2268 


2700 


3188 


jjflj 




25 


735 




1111 


1B00 


1815 


2160 


2535 






80 




800 


1012 


1250 


1512 


1800 


2112 


ai.'t 




35 


525 


685 


867 


1071 


1296 


1542 


1810 


aw 




10 




600 


759 


937 


1134 


1360 


1684 


1 aj 




46 




533 


675 




IO118 


1 ma 


1408 


1<3 




50 






607 


750 


907 


1080 


(867 


147 




56 






552 


681 


825 


981 


1152 


IM 




60 






506 


625 


756 


900 


1 Jrt 


119 




65 








576 


698 


830 


B75 


III 




70 








635 


648 


771 


905 


101 




76 








500 


605 


720 


845 


H 




SO 










567 


675 


792 


91 




86 












635 


745 


H 




90 










504 


600 


704 


SI 




96 












668 


667 


11 




H'U 












540 


633 


!■■ 




10s 












614 


6^3 


M 




110 
115 














576 
561 


H 

153 




ISO 














628 


u 




125 














E07 


!,• 




ISO 
















u 




136 
















a 




140 
















ta 




145 
















SB 




150 




















155 




















ISO 


















Ii 


the a 


mve Table, when the nniiilx-r of siippnrtiiij; In 




gird 




. lilt- 1 her utiikT tin: yai:; i<-nl;ir dq.ih of niiMi 

irhen the number of bolta is sum, it equals fff 




; but 




Wh 




xnct value or number is m.t limml uinln- tli.- |;ivi' 




the 


1 will 


iter number in the same column Li the number, 






u found tho working pressure in column 1, 






W 


— Width of combustion box in inches. 






D 


- Distance between c._'iiti>-s <■[ (jii-.|ers 111 inches. 


1 




P 


-Pitch of supporting VoUa \n in&wa. 




. 

















IKON GIRDERS £ INCH THICK. T 


UBM No. 42. 




Depths of Girders In inches. 


2>i 


-'A 


2»£ 


3 


8« 


»H 


SK | 4 | 414 


7593 


9375 


11343 


:.mon 


15643 


18375 


1 1 DM 


24000 


27093 


8796 


4687 


SOT 


B7M 


7921 


9187 


10646 


« 


::;.. H'. 




2681 


3126 


8781 


4500 


6281 


01 -J". 


row 


-i 


9031 




1898 


■livi 


2>S5 


S37S 


1880 


4603 


6273 


6000 


6778 




1518 


1875 


».,,;% 


2700 


j:!,;- 


8676 


4218 


-IMMt 


5416 




IMS 


1562 


1SB0 


iar.ii 


2640 


3062 


8618 


4000 


4616 




1(134 


1888 


leso 


IMS 


■^us 


2626 


seis 


3428 


8870 




M9 


1171 


l«7 


1687 


1BB0 


2296 


•y.-M 


BOOT 


:;:istl 




843 


1041 


IMS 


1500 


17';" 


2041 


2343 


■JfiliS 


,■(,,]„ 




789 


937 


1134 


1350 


1 5*4 


1837 


2109 


2400 


-■:«:■ 




600 


852 


1031 


1227 


1440 


1870 


1917 




2463 




632 


781 


945 


1125 


1320 


1531 


ITS7 


8000 


2-57 




584 


721 


872 


1038 


IM8 


1413 


1622 


1646 


:!(>64 




542 


669 


810 


964 


1131 


1818 


1506 


1714 


1935 




soa 


625 


768 


900 


1056 


1225 


1406 


1600 


1806 






585 


708 


s*a 


990 


1148 


1818 


1500 


1693 






551 


667 


794 


981 


1080 


1240 


Mil 


lf.'.i:i 






520 


630 


750 


880 


1020 


1171 


1331 


1505 








697 


710 


S33 


967 


1110 


12H3 


1425 








567 


675 


792 


918 


1064 


1200 


1354 








640 


642 


764 


875 


1004 


1142 


1290 








615 


B13 


720 


835 


958 


1090 


1231 










586 


688 


798 


B17 


1043 


1177 










562 


660 


765 


878 


1000 


1128 










540 


633 


785 


848 




1 088 










619 




70S 


811 




1042 




... 






600 


586 


680 


781 


888 


1003 




... 








565 


656 


76S 


857 


967 




... 








646 


633 


727 


627 


934 












528 


612 


703 


BOO 


903 












511 


692 
574 


680 
659 


774 
750 


873 
846 




a the above Table, when the number of aupporti 


g holts in a 


■r is odd, the number under Ihe pnrticiilar depth t>: 


girder r'piala 




); but when tlic number of bells is turn, it equal 


(W a -I«)D. 




en the asset Yalne or number is net found under the 


•liven depth, 




r next greater number in the same column is the nm 
lich will be found the wurkin^ pvssure in column ]. 










W = Width of combustion box in inches. 






D— DiBtnncc b.-twii'ii ivnlits of gmleia \u \u 




P—Piti'h of .'ii/ .j.oi -tiirj imlts in inches. 






LiHIIIIIIHlllllllll& 













HZ 




IRON GIRDERS J INCH THICK. Tablb No. 


"1 




Depths ol' I iinlers 


in inches. 




■* | 3 


s» 


8J| 


3\H 


* 


Hi 


IV 




6 


13612 


16200 


19012 


2-2050 


25312 


2SS0Q 


I251-2 


E6«M 


•:; 




10 


6S06 


8100 


9506 


! ; 025 


12856 


14400 


1 b25ii 


isssa 




15 


4537 


5400 


6337 


7350 


8437 


0600 


LOSS] 


12150 


■■■ 




au 


a ; 03 


4050 


4753 


5512 




7200 


8128 


9112 


■I 




25 


27 22 


3240 


3802 


4410 


5062 


57(10 


6602 


7-290 


B 




30 


22ii» 


2700 


3168 


3675 


4218 


4800 


5418 


807i 







35 


1944 


2314 


2716 


3150 


3616 


4114 


4641 


GM7 


I 




to 


1701 


2025 


2376 


2766 


3164 


3600 


1084 


Ug| 


t 




45 


1512 


1800 


2112 


2450 


2812 


3200 


3U12 


IBM 


i 




50 


1361 


1620 


1901 


2205 


2531 


2880 


am 


g«G 






55 


1237 


1472 


172S 


2004 


2301 


2818 


■2L-I55 


3313 


A 




60 


ik;i 


1360 


1584 


1837 


2109 


2400 


2M9 


3037 






65 


10+7 


1246 


1462 


1696 


1947 


2215 


2500 


2M 






70 


B72 


1167 


1358 


IMS 


1808 


2057 


2322 


S6AI 


■2 




75 


907 


1080 


1267 


1470 


1687 


Ui'Jii 


aw? 


am 






ao 


850 


1012 


1188 


1-J7.S 


1582 


1800 


•2032 


2278 


a 




85 


800 


952 


1118 


1297 


1488 


1694 


1012 


■2144 


'2 




SO 


760 


BOO 


1066 


1225 


1406 


1800 


1806 


2025 






05 




852 


1000 


l wo 


1332 


1515 


1711 


IV IS 


1 




100 




810 


950 


1102 


1265 


1440 


1625 


ls±i 


B 




105 


648 


771 


905 


1050 


1206 


1371 


3548 


1735 


i 




110 


tul 


736 


864 


1002 


1150 


1309 


1477 


1656 


1 




115 


(11 1 


701 


826 


968 


1100 


1252 


1413 


1581 


1 




120 


567 


676 


792 


918 


1054 


1200 


1354 


1518 


l 




125 


:.\i 


648 


760 


882 


1012 


1152 


1300 


1456 


l 




130 


523 


623 


731 


848 


973 


1107 


1250 


L1Q] 






135 


504 


600 


704 


818 


937 


1066 


1204 


1350 


i 




140 




678 


879 


787 


904 


1028 


114J 


1301 


1 




145 




558 


655 


760 


872 


993 


1121 


1256 


1 




liiii 




540 


633 


735 


8*3 


960 


1083 


1216 


1 




166 




522 


613 


711 


816 




1048 


1176 


1 




16Q 




506 


594 


SBS 


rtu 


900 


1016 


1139 


i 


Ir 


the a 


ova Table, when tint numb 


r of support! 


g bolts 








, the number under the part 


cular depth ol 


-Illli.T l'i] 




; but 


slien the number of bolts is 


even, it eijim 




m 




\.n.:1: vjiI ii or nnml ii-v is urn 1 


mid under the 


given de 




tbc 


il' wiii' 


atrr number in the same col 


inn i, the ii u i 


ber, oppi 






H! found tliu working prcssui 


in column 1. 








w 


— Width of combustion bos 


n iochoa. 








D 


- Disiancii between centres o 


girden in inc 


<** 


L- 


P 


= Pilch of supporting bolts i 


la,lfc * 




" 


. 

















IRON QKDBBS | INCH THICK Tabus No. 44. 


Depths of Girders in inch** 


*H 


t% 


4 


*Ji 


*M 


t% 


5 


EM 


°W 


25725 


29531 


33600 


87081 


42525 


47381 








. ■ 


14765 


HisiJIJ 


1 »-.»;:> 


212*2 


i::.:-m 


2^0 


-[■(III 


■AJUi 




sirs 

843] 


9843 


[12(M.i 


121)13 


in;:-. 


[5798 


17808 


18808 


2117:; 




73.-2 


8400 


m-2 


lfj-i:*] 




12125 


14470 


15NSI 




51 48 


f.LHHi 


07211 


7:>i<i 


8808 


9470 


lii.-m') 


!!.-,?!] 


127o5 




42.-7 


4021 


f.tjlilj 


6321 


7087 


7898 


B7M 


9)146 


in.---; 




3675 


421* 


(BOB 


Etta 


6076 


6768 


raoo 


BM 


11076 




3215 


:;.)■.'] 


4200 


4711 


n to 


BOSI 


8885 


nm 


rite 




2t;,i 


3281 


3733 


4i'l 4 


4 tie 


6264 


8888 


6431 


im.-i 




2572 


2953 


3360 


8793 


4252 


4738 


52.':') 


t ; 98 


(.:;.-. 2 




2338 


2HSt 


80/58 


S448 


1 Hi 


4307 


4772 


5181 


5775 




2143 


24 Su 


2300 


31 HO 


3543 


n 1 1 


4375 


1838 


(988 




1978 


22V 1 


SOU 


2917 


mi 


3044 


4088 


8889 


1888 




1837 


;:iu:< 


2400 


2709 


1081 


:!;:-.! 


8750 


4l:;l 


8880 




1715 


1888 


2210 




2335 


3158 


8500 


3S5S 


4236 




1607 


[846 


2100 


S8M 


■l<V.n 


2961 


3281 


3617 


2:i70 




1513 


1737 


1976 


2231 


8541 


2787 


1088 


8404 


:;,.'.<-, 




1439 


1640 


1866 


2107 


23112 


MM 


2916 


:.-!:, 


8629 




1353 


1551 


1768 


1996 


2238 


MM 


2708 


80(8 


:.:;4:: 




1286 


14J8 


1680 


1 MM 


2126 


2369 


EB98 


2894 


(JT8 




1-221, 


110.5 


1600 


1806 


ttxa 


2266 


2500 


2768 


30-25 




11HP 


1312 


1527 


1724 


1988 


i ] 53 


-::■>:. 


2630 


2-.-7 




1118 


12*3 


1460 


1349 


1348 


21'JtlO 


22-2 


2516 


270) 




1071 


1230 


1400 


15-0 


1771 


1974 


2187 


2111 


2-Hti 




1029 


11-! 


1344 


1517 


1701 


1895 


2100 


2315 


--'11 




989 


1135 


1292 


1458 


1635 


1822 


2019 


2228 


•2143 




952 


IOU 




1 1(14 


1576 


1754 


1944 


2143 


2352 




913 


1'|34 


1 21 10 


1354 


1518 


1092 


1875 


2087 


22HN 




887 


1018 


115a 


1307 


1466 


1033 


l.-M 


1095 


212-1 




857 


984 


1120 


1264 


1117 


1579 


1750 


1929 


2117 




829 


952 


1083 


1223 


ian 


1528 


1693 


1867 


2' '12 




80S 


092 


1060 


1185 


1328 


1888 


1640 


1808 


1088 




■ the above Table, wheo the number of supporting bolts iu a 


er is odd, the number under the [articular depth of girder equali 




; lint whan, thy number if bolts is tixn, it equals (W a - P^D. 




■n the amct value or number ia not found under the ^iven depth, 




next greater number in the same column is the number, opposite 




1 will be found tlie wuvkiiiy prraiuro iu column I. 
W- Width of combust iou boi in inches. 








D— Distance between centres of girdera iu mcVa. \ 


P — ltidh ofsapporting bolts in inches. 













144 IRON GIRDERS I INCH THICK. T*BUt AMI 




1* 

=■1 




Depths of Girders 


in ino 


« 




iK 


■i'4 


i% 


5 


5':l 


5VS 


5% 


e 





























5 


43350 


48600 


















10 


21675 


24300 


2707:". 


30000 


!:i0?5 


36300 


89W8 


13900 


is 




IS 


14450 


16200 


HU.-.O 


20000 




24200 


ifiir.ii 


j.smhi 


u 




20 


10837 


i -i I :■') 


13537 


150110 


105:57 


18150 


19837 


> n i.j.i 


■- 




25 


8670 


9720 


10830 


12000 


VSW> 


14520 


15*70 


17280 


$ 




30 


na 


8100 


9088 


10000 


11038 


12100 


i;;i-ir> 


Md.in 






35 


6192 


6942 


7735 


8571 


9450 


10371 


11336 


1 21112 


;„: 




40 


5418 


6075 


6768 


7500 


8268 


9075 


9918 


illSflij 


'■' 




15 


4819 


5400 


6018 


6666 


7350 


6066 


8S16 


B600 


„ f 




60 


4335 


4860 


5415 


6000 


6615 


72G0 


7936 


8040 


I 




55 


3940 


4418 


4922 


5454 


6013 


6600 


7213 


7884 




63 


3612 


4060 


4512 


5000 


5512 


6060 


6613 


7200 


> 




65 


3334 


3738 


4165 


4615 


5088 


5684 


6103 


6646 


'.' 




70 


3096 




3867 


4285 


4725 


5185 


5667 


6171 






75 


2890 


3240 


3610 


4000 


4410 


4940 


5290 


57 '10 






SO 


2709 


3037 


3384 


3760 


4134 


4537 


4959 


51. "J 






85 




2858 


3185 


8529 


3891 


4270 


4667 


8089 






90 


2408 


2700 


3008 


3333 


3675 


4038 


4408 


j si in 






95 


2281 


£557 


2850 


3157 


3481 


381 1 


4176 


4517 


V 






2167 


2430 


2707 


mm 


3307 


3630 


3967 


4320 




105 


2004 


2314 


2578 


2857 


3160 


3457 


3778 


4114 


1 




110 


1970 


2209 


2461 


2727 


3006 


3300 


3606 


3927 






115 


1884 


2113 


2354 


ifios 


2876 


3156 


sun 


5768 






120 


1806 


2025 


2256 


2500 


£750 


soas 


:;:50t> 


3600 






125 


1734 


1944 


2166 


2400 


2646 


2904 


3174 


3456 






ISO 


1 i-il 7 


I860 


2082 


2307 




2792 


3051 


3888 






135 


i<;<m 


1800 


2005 


2222 


2460 


i-i.;--8 


2938 


;j'2no 






110 


1548 


1735 


1 n:l:j 


2142 


2862 


2592 


2933 


3085 


1 




145 


im 


1675 


1607 


2068 


2281 


2B03 


2736 


■21179 




Ian 




1620 


1805 


2000 


2205 


2420 


2645 


■2fS0 




155 


] :'.w 


1567 


1716 


1935 


2133 


234 1 


2559 


£767 




m 


UM 


1618 


1609 


1876 


2067 


3288 


U47<> 


2700 


•J- 


In the above T 


ble, when the numb 




pporting bolts *> 




girder is odd, the i 
W'D; but when t 


umber under the pari 




Bpth of girder eqi" 




ib number of bolts i 




t equals (W'-Pfl 




Wka the exact va 


ue or number in not f 


und ur 


lor the given ijefll 




tliB next greater n 
which will be fuui 


nilrer in the same uol 




ha number, oppod 




1 the working pressur 
i of combustion box 








W-Wid 








D-Dista 


noe between centres o 


Sir<l«i 




j P- Pitch 


of supporting \>o\t» \ 




*■ 




\ 






" 


~ 





IRON GIEDER3 1$ INCH THICK. Tablb No. 48. 






Depths of Girders in iuuhes. 


5 


si! :•% 


;■■;■:, ■ 6 


CS4 


Btf 


8 Si 


7 


33750 


37208 


■108 37 


USS1 


48600 










225oo 


ii so-:; 


27225 


29750 


32100 


3517.0 


18025 


41 ! 


■UliiO 




10-;:; 


1SSII4 


2U413 


22:1 1 7 


24300 


26367 


(28618 


30764 


31075 




1350(1 


MS S3 


10335 


17*53 


19440 


21093 


22816 


210(i3 


26-lfiiJ 




i i a» i 


12403 


1 30 1 2 


1-1878 


I02OO 


17578 


19012 


20503 


22H50 




9642 


10631 


11007 


12752 


1 3.-85 


1 5i>i.i; 


10260 


17575 


18900 




8437 


6302 


!"2'",1 


11158 


: 2 15(i 


13183 


M2SU 


I5::77 


10537 




7?. in 


8268 


9075 


0918 


11J8II0 


11718 


12075 


13308 


147U(i 




11750 


7441 


9167 


8H26 


9720 


10546 


11407 


12301 


I323" 




6136 


6765 


7425 


8115 


--30 


U58-S 


10370 


11183 


1-2027 




5625 


6201 


6800 


71311 


8 M0 


8789 


9508 


1 025 1 


1 1 025 




6192 


5724 


02-2 


5SM 


7470 


8112 


8776 


9432 


10173 




3621 


5316 


5833 


6370 


0942 


7E3B 


.-1-18 


8787 


9150 




1500 


4961 


6445 


6951 


>:. 1 80 


7031 


7606 


8201 


8820 




4218 


4661 


5104 


6679 


8076 


6591 


7129 


70? 8 


8208 




3970 


4377 


4804 


6251 


5717 


6201 


8710 


7236 


7782 




3760 


1134 


4537 


-1953 


54 00 


6859 


0337 


8881 


7350 




SEE! 


3016 


4293 


4668 


5115 


5660 


0003 


0171 


6963 




3375 


8720 


4083 


■;;<■■.; 


4860 


5273 


5703 


6150 


8816 




3214 


35 -13 




4350 


4628 


6022 


6182 


5853 


0300 




3068 


3382 


3712 


4057 


■1418 


4794 


5185 


6691 


8013 




2»34 


3235 


SHI 


3881 


1226 


1686 


4969 


6848 


5752 




2812 


31 00 


3403 


5719 


4050 


1394 


1758 


5125 


5512 




2700 


2978 


3287 


3570 


3888 


4218 


1663 


4920 


5292 




2596 


2862 


3141 


3433 


3738 


4050 


1387 


473! 


50-3 




2500 


8758 


3025 


3306 


3600 


3900 


5225 


1656 


450O 




2410 


2-;sr 


2U16 


3188 


3471 


3700 


4074 


1893 


4725 




2327 


25<;o 


2816 


3078 


3851 


3836 


8938 


1212 


■1502 




2250 


2480 


2722 


•2975 


32)0 


3515 


8802 


4 1 0'l 


4410 




2177 


2400 


2634 


287S 


3! 35 


3102 


sen 


39r>8 


-1267 




'21 OS 


232S 


2552 


27>9 


3037 


3295 


UN 


3811 


413! 




b the above Table, when the cumber of supporting belts in a 


er is odd, the number uu tier the particular depth of girder equals 
); but when the number of bolts ia even, it equals ( W 1 - F>)D. 






eo the enact value or number U not found under the riven depth, 
next greater number in the same column is the number, opposite 
ch wilt be found the working pressure in column 1. 
W— Width of combustion Loi in inches. 










D- Distance between centres of Birders m indu»- \ 


r 


-Pitch of supporting bolts in Indies. 


A 


- - 


' 













14(0 




IRON GIRDERS l£ INCH THICK. Table No. IS 


H 


Depths of Girders in inches. 


GN 


6 


«« 


8H 


m 


1 


m 


*H 


:; 


5 
10 


49598 




















15 


(8062 


HMO 


89062 


42260 


45562 


IOO"0 










20 


2 1706 


27000 


29296 


81087 


34171 


36750 


■50121 


42187 


EN 




u 


19837 


21600 


23-; 3 7 


25350 


27337 


29400 


31537 


13750 


■■:■'■ 




80 


18531 


18000 


li'53l 


21125 


22781 


2450(1 


20281 


2M25 


,:nS 




35 


I JltiS 


15123 


18741 


18107 


19526 


2101", 


-528 


21107 


lit 




40 


I23SS 


13500 


i-ioi* 


15843 


17085 


1 = 375 


I'.TIO 


2KJ03 


■:i: 




46 


1I02O 


1-2000 


13020 


11083 


15167 


16333 


17520 


1-750 


jid; 




H 


9918 


10*00 


11718 


13675 


13668 


11700 


15768 


1687S 


,n 




EB 


i>0 1 7 


9818 


!0iS53 


11522 


1 2 !26 


13363 


11335 


153 01 


183 




n 


8286 


0000 


B765 


Iu5ii2 


ii*H 


12250 


13140 


10Hi2 


ir.n 




u 


7829 


8307 


9014 


9750 


luSl.4 


11307 


12120 


12'iiS" 


13! 




70 


70S 4 


771* 


8370 


9063 


9763 


10500 


11263 


12"53 


13 




76 


0012 


7200 


7812 


3450 


9112 


9800 


1(1512 


11250 


15 




SO 


8199 


6750 


7324 


70 21 


8S42 


9187 


&85S 


10546 


13 




86 


5SS4 


6352 


6893 


7455 


8040 


8647 


0275 


S!)2ti 


1" 




BO 


551 


6000 


6510 


7041 


7E98 


8188 


8760 


0375 


1 




H 


5220 


6681 


6167 


6071 


7194 


7736 


8299 


8881 


1 




100 


4i>5S 


5100 


5859 


6337 


6831 


7350 


7.x 8-1 


8437 






105 


4723 


5142 


6680 


6036 


6503 


7ii.ni 


7608 


8035 






110 


4508 


4909 


5326 


6761 


0213 


6681 


7167 


7670 






US 


4312 


1696 


G096 


5510 


5S12 


6391 


686S 


7330 






120 


4132 


4500 


1882 


5231 


sens 


6125 


6570 


7031 






125 


3987 


4320 


4687 


507 


5407 


6SM 


6307 


6750 






130 


3811 


4153 


4507 


4875 


5257 


G653 


6064 


0490 


* 




135 


3073 


4000 


4340 


4694 


5^82 


544 4 


5840 


6250 


* 




MO 


8643 


3S57 


4185 


■1 528 


4881 


5250 


5631 


6020 


e 




ur. 


B120 


8724 


1040 


4370 


4713 


6088 


5437 


58 IS 


e 




ISO 


3306 


;;<iuO 


8900 


4225 


4560 


4900 


S2S6 


5625 







1 55 


31 !»S 


3483 


3780 


4088 


4409 


4741 


5086 


5443 


& 




1W 


3i>SS 


3375 


3662 


3660 


"4271 


4593 


IBS? 


5273 


5. 


1] 


the a 


rave Table, when the number of supporting bolta ii 




£5 


r u .»; 


, the number under the particular depth of girder egj 
when the number of bolts is even, it equals (W a — I* 




; but 




\V1: 




latt value or number is not tbund under the given dep 




til.; 


■ xl .;r 


(iter number in the same column is the number, oppoi 
le found the working pressure in column 1. 






\\ 


= "Width of com bust io u box in inches. 






D 


-Distance between centres of girders in inches. 


, L 




P 


= Pitch of supporting ba\ta va \nc\ioa. 


" 


t 















IKON ISIRDERS if INCH THICK. Table No. 48. 






Depths o! 


Girders in inches. 








6W 


6% 


7 


7% 


754 


7% 


8 


B*} 


BM 


5 15475 




















ilS5>i 


37 53 ;> 


40425 


13364 


16-nnj 


49551 










17 ->o 


10071 


12340 


34691 


17125 


39641 


42240 


44921 


17055 




3237 


25050 


20050 


28909 


10937 


i5'>34 


36200 


17 131 


•717 




I Dill 7 


21470 


2310" 


21770 


26517 


2-315 


30171 


j-jfiiii 


1400(1 




1742H 


13794 


2i/2!2 


2 1 tlrtii 


25 -03 


21775 


2'MOO 


28075 


29MJ3 




lfrli-1 


16700 


1700(1 


19272 


20025 


22u22 


23100 


21950 


2049 1 




lsyji 


15035 


1 151 7(1 


17345 


18562 


I932u 


2112(1 


22 100 


23542 






13003 


117(10 


1G76S 


16876 


1MJ1.S 


111200 


29418 


21676 




11013 


12520 


13475 


1 41 7.-1 


15103 


HUM 7 


17600 


18717 


lijrfliN 




10725 


11;« 


I2U3 


13342 


14278 


15240 


16246 


17277 


13310 




g»s 


M73ii 


11550 


12339 


15253 


1 4 1 57 


15035 


18048 


1 7' WO 




9285 


10023 


107SI.I 


115(53 


12375 


13213 


14080 


1 1373 


15895 




S714 


93W 


11110(1 


10311 


llrjij] 


12387 


132i i) 


14037 


UMQ 




*201 


S844 


9511 


10203 


1O01J 


1 1 059 


12123 


13212 


14(i25 




7 7;;-, 


S353 


39S3 


9050 


10312 


nun 


11733 


1247S 


13215 




tax 


7913 


Brad 


0120 


9769 


10131 


11115 


11821 


12515 




6071 


7617 


sobs 


3672 


9281 


9910 


10500 


11230 


1 1 02 1 




6(138 


7159 


7700 


8259 


8839 


0133 


1 O057 


10ii'.t5 


1 1 353 




6337 


6S34 


7360 


7861 


8437 


9009 


9000 


J02(il' 


10.157 




SMI 


6537 


7030 


7541 


8070 


8017 


9182 


9785 


1 1 '306 




EB09 


6264 


8787 


7227 


7734 


3253 


SHOO 


9363 


01-54 




C577 


6014 


6468 


0953 


7425 


7928 


8443 


8084 


05.37 




E362 


6782 


0210 


6671 


7 1 30 


7023 


8123 


Miiiia 


9170 




C163 


5568 


;.;>.-.• 


6424 


fto75 


734il 


7822 


831 S 


8830 




-4S79 


5300 


5776 


6194 


66S» 


7078 


7542 


8021 


851 5 




4807 


51 84 


5577. 


5081 


dUO 


6834 


72S2 


7745 


8221 




4647 


1,011 


5300 


57.31 


gin 


6606 


7040 


7488 


7047 




4497 


4860 


-.213 


5595 


6981 


6393 


6812 


7245 


7001 




4357 


4698 


5053 


MSI 


5800 


0103 


0000 


7018 


T4T.il 




* the abota Table, when the number of supporti 


g bolts in a 


ne is odd, tha number under the particular deptb o; 


girdiji- equals 




' ; but when the number of bolts is even, it equa 


a (W* - V')D. 




B o the exact value or number is not found under the 


Uli'ell ik'ptll, 
ber, opposite 




.Uext greater number in the same column is the nun 
oh will be liiund the working pressure in column 1. 








W— Width of combustion box in inches. 






D — Distance between centres of girders in inc. 
P— Pitch of supporting bolts in inches. 






_A 
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is 

--: 


Depths of Girders in inches. 




7'A 


*H 


7% 


a 


SM 


8« 


6% 





5S 




1 

10 
1: 
20 


47306 
















: 




Ml 


87845 


tosoo 


43245 


46080 


4B005 












30 


.11537 


0375<- 


i-1037 


38400 


10337 


13350 


15937 


■l-Oi-O 






35 


27032 




30889 


02914 


S50O0 


37157 


VJ.-175 


11057 


44^ 




•in 


20053 


25012 


J 702? 


J3.3i.iQ 


.;Oi!23 


i-251-2 


ill 53 


oi;450 


r-i' 




a 


2 '. 025 


22500 


21925 


25000 


27225 


2*300 


10025 


32100 


-. v 




BB 


1 -"■:■; 


20250 


21022 


23010 


2450-2 


2rji.H0 


27502 


20100 


?<J 




55 


17 'jim 


18409 


19056 


2094 5 


22275 


23015 


25050 


'2GSU9 






,;,, 


15768 


16875 


1301.3 


1 9200 


20113 


21675 


22003 


■24300 






Hi 


14555 


15576 


lCij-Liii 




;ssj3 


20O07 


21201 


■22)30 






70 


33516 


U464 


15444 


1-1457 


17501 


18578 


10037 


■20323 






;;, 


12815 


l:.:r.iif) 


iiiir, 


15360 


10335 


17310 


[3375 


ll'MO 


i 




BB 


11826 


1205-1 


13514 


[ MOO 


15314 


1-1250 


17-220 


18225 


t 




35 


11130 


1 1 M 1 


12719 


13552 


14413 


1 53--0 


1-1213 


17152 


L 




H 


1051 a 


11260 


12012 


12300 


13612 


14450 


1531-2 


!02i-9 


1 




U 




10657 


113-0 


1 -.ij ->■> 


l-jsoo 


1 ;i-139 


14508 


15347 


1 




100 


0«I 


10125 


10811 


1 ! ,"20 


! 2-251 


13005 


13731 


M530 


1 ■ 




105 


now 


9612 


10296 


10971 


110-57 


12335 


13125 


10335 






no 


SB01 


B9N 




1047-2 


11137 


1 1 *22 


12528 


13251 


1** 




115 


8397 


3304 


9401 


10017 


10653 


1 1 303 


11983 


1-2073 


1.- 




120 


7884 


8437 


9009 


9500 


10209 


10*37 


114 Si 


12150 


Vi 




i 25 


7569 


8100 


8649 


9216 


9S01 


10104 


11025 


11 U64 


Ii 




1 r'u 


7277 


7788 


8316 


3301 


9424 


10iK-3 


10000 


11215 


11- 




135 


7003 


7500 


8008 


8533 


9-175 


:.-033 


10203 


]O.3(10 


11 




1*8 


0753 


7232 


7722 




■3750 


9230 


DM) 


10411 


11 




[■IS 


6526 


6982 


7456 


7944 


8449 


Sf'liS 


9604 


10055 


L-> 




1 so 


li:i07 


6760 


7207 


~<m 


8167 


.--070 


9187 


0720 


10S 




! ■•:, 


0101 


6532 


6976 


7432 


70O4 


3300 


SS91 


3406 


or 




ii'.u 


5313 


6323 


6767 


7-200 


7057 


.3128 


3013 


BUS 


H 




In the a 


ova Table, when the number of supporting bolts ii 




girder ifl rd 
W-D; but 


L the Bomber midst the particular depth of girder equi 
than tha number of bolts in cvcii, it equals (W 1 — 1^ 






When the e 
the next gr 
which will 


j act value or number is not found under the given dapi 
iter number in the same column is the number, oppoa 
a found the working pressure in column i. 

= Width of combustion box in inches. 




W 




D 


-- Distance between centres of p'rJcra in inches. 


L_ 


F 


- Pitch of supporting boita in \nd\es. 




) 








" 







B 


IKON r.mnERS lj INCH THICK. Table No. 50. 






Depths of Girders in inches. 


- 8 


SJi 


m 


8« 


9 9^ | 914 


91i 


|0 


... 
... 




















■nojij 


[cta'io 


46362 


10 765 














W.ii7 


;7!J20 


vi->:a 


!2i.:r.i; 


1512* 


47670 










(1200 


J31S0 


::.-> ) 


57324 


1S'4S7 


11711 


43996 


163(2 


1-750 




27733 


ii'-m.j 


ilriiiS 


33177 


ir.ioo 


17077 


mi os 


11133 


13333 




241)60 


20;. 1 1 


2*177 


29359 


JlSlir) 


13303 


151!>7 


J7H71 


11". 00 




2 LirtWl 


24131 


:5615 


.'71 J i 


23713 


:n:l35 


!1W7 


(37H3 


15154 




-iOSOO 


22120 


23181 


24332 


26325 


27307 


29331 


;03!05 


:25:".' 




B20O 


20-113 


-::'.-r? 


220ti3 


24300 


25063 


27076 


2-513 


30000 




■sum 


lM'ilCI 


2U126 


21323 


32564 


23335 


2514 1 


2-i-iSl 


27-57 




6640 


17696 


1*735 


19906 


21060 


22240 


23405 


21716 


jtjmin 




C600 


Hl-iSO 


I70l'j 


18662 


1 !i743 


20866 


JlPffi 


23171 


M375 




-3662 


15614 


10575 


175(11 


1-5-2 


1962S 


20704 


21808 


22';' 41 




SS66 


14746 


15654 


16583 


17660 


isi,;;s 


19654 


20596 


2166.1 




S186 


13970 


11.S30 


! 57 1 5 


16626 


17562 


18525 


19512 


20 520 






13272 


MOSS 


14929 


157 115 


16684 


17511 3 


18537 


105611 




nSS5 


I2tM'.t 


13417 


11213 


1 Eil 12 


15890 


16760 


1 765 1 


16571 




3345 


[SOU 


12807 


13672 


N551I 


15167 


lr.ttss 


16851 


17727 




«852 


I 1541 


12251 


12982 


13734 


14508 


15303 


16111! 


10350 




«4O0 


I1Q60 


11740 


124*1 


131 62 


13903 


14665 


15447 


1 025,0 




1)884 


10617 


11271 


11943 


12030 


13347 


14073 


14829 


166O0 




9600 


1ii2o9 


10337 


114-4 


12150 


12334 


13537 


1 1 253 


■51" in 




OEM 


9831 


10436 


li ".'■<) 


1170'.! 


12359 


13030 


13731 


14444 




BKU 


94 3u 


limey 




112-2 


11*17 


12570 


13240 


1392* 




8606 


9153 


9716 


1<i2!<o 


1 0-l'3 


iir.os 


1 -i 1 37 


12734 


13443 




8320 


334 S 


935"? 


99S3 


!053i. 


1 1 1 23 


1 1 732 


i2::53 


13.100 




8061 


s;.-i2 


9069 


0632 


itJiwn 


1078* 


11354 


11353 


12580 




7800 


i-iX, 


680a 


9331 


9871 


10427 


101)99 


1:535 


12187 




- the above Table, when tie number of supporting bolts in a 


**T in odd, tho number under the particular depth of girder equalu 
► ; but when tho number of bolts is even, it equals (W s - P*)D. 






a Tl the exact value or number U not found under the given depth, 




tlert greater number in the -«rn« uolninu is the number, opposite 
csli will be found the working pruwiiue in column 1. 
W — Width of combimli'in ton in inches. 








D — Distance between nMm «f giMers in inches. 




P— Pitch o/ supporting bulla in inches. \ 





IKON CTRDEE8 lj INCH THICK. Tabl 



Depths of Girders in inches. 



=j 



!■.:::" 



lojfi 10% vni 



■i-jO'-;, 
;^."..S7 
31.1)1 !> 
33075 
3 i?70 
2SLS!" 
27233 
3.V72'. 
•21371 



In the above Table, when the number of supporting holts in ■ 
i^ii-ilcr :; nil), the nnmixr tinder the particular depth of prder equali 
W J D; but when the number of bolt! in even, it equals (W a -P=)D. 
When the exact Vithie "r mini her is not found uihIht the rdven depth, 
the next greater miniber in the same column is the number, oppowta 
which will be f' hi n.l tin' Hurt in<: pri.'s«nn- in column 1, 

W — Width uf combustion box in inches. 

D — Distance between centres of girders in inches. 

P— Fitch of siipporttn|! \m\ts in \&cYi«b. 



CYLINDRICAL BOILER SHELLS. 
Iron Plates from j Inch to lj Inoa Thiok. 

jerale and Nominai Factors from G to fl'B. 

By the use of Hie Tables Nos. 52 anil 63, which immediately follow 
«e remarks, the working pressure can bo determined for any given 
:knesa of plate and given diameter, when tlie calculated percentage 
rength of the longitudinal joint ia known, and nominal fin tnr livid ; 
a diameter can be found for a ftiven thickness of plate, when tho 
Inted piTCeulaea of the longitudinal joint ia known and factor 
termined ; the caJenlaUd percentage of the lonrftudiual joint can Ira 
•-ined for a, given thickness of plate, agiven diameter MultgWro 
ting pressure and nomiiui I factor i andtho thicl; ih-sm of < lu- p1a(« 
a be found when it is known what the diameter, working prcssuri 1 , 
fnt'p.ul I'l.'tor, and the calculated percentage of longitudinal joint are 
l " The nominal factor at v.lii.-li (In- ln.ih-r is, or will be, worked 
a be ascertained, if between 5 and 6'0, when tho thickness of 
he working pressure, diameter, and calculated percentage 
ludinal joints, are known. 

- - -e computed on the assumption that the (dates luvo a 
i of about 47,000 lbs. per square inch, which ia 
u the strength in calculating the working pressure for 
il Shells, Cylindrical sti--ani Rwi.tvcrs, or Domes of Bjilera. 
— Nnmeral for the thickness and nominal factor of safety. 
— Calculated pcrccnt.ige of joint. 
D — Diameter of boiler, inside, in inches. 
B— Working pressure, in lbs., per square inch. 
F— Nominal ftictor of safety. 



D 



(1) If the working pressure has to be found when the plates are 1J 
-\, and the nominal factor 6, the calculated percentage of the joints' 
t, and the diameter 144 inches : — 

n, opposite the thickness of the plates, 1} inch, and under 

.., .-is nominal factor, the numeral ia 235 ; and il it be muVx^iwft. 

by' 85 23 (the calculated percentage of the joAlit»\ raiS f*~ 






152 IKON BQILBRS. 

prodnet divided by 144 (the diameter), the quotient eqi 
working pressure, or 

";» - 189«» - B, 

which ia the working pressure required to be found, or, i 
lbs. per squire inch. 

(2) If the thickness of the plates ia required to he determine 
the diameter is 144 inches, the pressure 140 lbs., the ' 
factor B, and the calculated percentage of joints 85'23 : — 

Then, if 144 (the diameter) be multiplied by 140 (the pi 
and the product divided by 85*23 (the calculated perce: 
joints), the quotient equals the numeral applicable to t 
which should be looked for uuder F 6, the nti'i/iinal fac 
opposite the numeral the :iiiik:n-..j required may be found 

*e? - ■» - > 

arost numeral under F a ia 235, and as it v 
little from 236 '5 (that found by the formnla ~, £? Y tl 
nesa opposite N 2S5 is the thickness which practical! 
the requirements of the case, viz., 1% inch. 

(3) If the diameter \n\.< to Lie settled for a working pressor! 
lbs, at a nominal factor 5, the thickness of plates 1(4 inch, 
calculated percentage of joint 85 '23 : — 

Then, under F5, the factor, and opposite 1%, the thic 

ttha platea, the numeral is 235 ; and if it be multiplied b; 
(the calculated percentage of joint), and the product dividei 
(the pressure), the quotient equals what the diameter shoul 
si^s . „„, - D , 
or, the diameter to meet the requirements of the case i 
say, 144 inches. 
(4) If the calculated percentage of joints has to be dote 
when the plates an: ] } t uuoh. thick, the nominal factor 5, the' 
pressure 140 Ihs., and the diameter 144 inches:— 

Then, if 140, the pressure, be multiplied by 144, the d 
and the product divided by the numeral 235 found oppo 
inch, the thickness, and under F5, the nominal fact 
quotient equals the calculated percentage of joint, or 

140 *"• - 65-78 - %, 






235 



(BOS BOILEHS. 



15$ 



but a suitable calculated percentage of joint for such a thickness 
of plate, when the riveting is as illustrated in Tables No*. 83 
and 64, is Sfi'23, which may be adopted without materially affect- 
ing the result. 

The calculated percentages of joints made of iron plates and iron 
rivets, of various descriptions of riveting and of different thickness 
of plates, are given in Tables Koa. 51 to 31. 
The nominal factor can bo found by the tables when N, the numeral, 
jy the formula _-*- 1 for the given thicknoss, as above 

numerals in any one column. I lie factor under F is'the vaminal factor 
the particular MM. It the exact numeral is not found opposite 
j given thickness, within the range of the Tables, but a numeral in 

' a any two numerals, opposite the given thickness, then the 

I factor is between the factors nt the top of the two columns 

which the numerals are found — one slightly under and the other 
!r higher. Therefore the factor can always he determined within 
c one per cent., although the exact numeral may not be found in 
e Tables. 
Thus, if the thickness be 1 Vi inch and 

>, found opposite IK, and at the top of colnmn in which 235 in 
and, the nominal factor is 5 ; bnt if by the formula the numeral 
ived at hud been, say, 232 '2 (which is a number between the 
numerals given in the Table opposite 1%), then the nominnif 
ir would be rather leas than 0*1, but slightly over G. 
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Iron Plates from J inch to 1J inc 
Numerals Mid Nominal Factors f re 


ii Thick. 




m 5 to 5-9. 




|| 


F 


F 


p 


F 


F 


F 


P 


y 


t 






■■■o 


;■■! 


M 


6-3 


51 


6-5 


5-0 


57 


5-3 


be* 


N 


N 


H 


N 


„ 


N 


M 


N 


N 






17-0 


Ji'!i7 


4519 


44'33 


13-51 




11-96 


41-22 


407 






:■:'.-'-: 


r.i-m 


50-84 


49-88 


18-95 


4 ■--;.!,; 


47-20 


46-38 


45-: 






6875 


57-59 


66-49 


f.5'4-2 


51-39 


5310 


5.21; 


5 ! -5: 


50. 






<". if.-l 


fio-?,;-. 


62-13 


60-96 


59-33 


5375 


577'. 


56-68 


5,5-; 






70-50 


RP-11 


6778 


,;<;:.t) 


(15-27 


04 -'19 


02-9-1 


61-54 


do-: 






76-57 


7-1*7 


73-4;! 


72-05 


70-71 


69-43 


03-1! 


ll'V'.-t 


65-1 






;-2-25 


SO-t33 


;-f)' 


77-59 


7.1-1 5 


7177 


73-13 


72-1- 


701 






88-12 


86-30 


84-73 


83-13 


j-1-59 


5011 


78-aa 


77-3: 


761 






94 U 


92-15 


90-33 


88-67 


87D3 


85-15 


-3-;>-. 


82'15 


81. 






09-87 


97 -is] 


66-03 


91-22 


92-17 


ini-79 


•9-1, 


S7-6i 


so- 






i ' ;■-::' 


10:5-157 


10J -«--= 


99-70 


97-91 


9.1-13 


91-41 


92-70 


91- 






iu-02 


109-43 


107 -38 


!0:.-:-;f) 


i o::;-:.-.5 


101-47 


99-.:< 


97-9! 


9-..1- 






117-50 


115-19 


112-98 


DO'.Sl 


m-7i' 


I Oil -51 


'... !■-.'! 


1U3-07 


101- 






123-37 


12095 


118-02 


11 i-:iil 


111-23 


11215 


im-ir 


10r2_ 


HJfi- 






■..::■■■.:> 


12071 


i24-.:7 


121-93 


ii :>■<;: 


117-5" 


!15-l' 


113-37 


lu- 






1:.:522 


I 39-47 


129-92 


127-47 


■ 


' 22- ! 


120-64 


11 ST.: 


ll i.V 






141-0 


13-H-23 


1-T.V.7 


13301 


13H-.15 


128-18 


125-5: 


. 


121- 






i.;-:-7 


] 43-99 


141-22 


■ 


185-9-' 


133-52 


i:;:-l: 


lis-?; 


126- 






15275 


14975 


140-s? 


ll-Mi 


i-i j-i-- 


133-i.l 


i :-.;-:;- 


:::3-9! 


131- 






15862 


isr.-f.i 


15--W 


Mii-'M 


146-87 


14 1-2:1 


141-62 


|.:9-1- 


136- 






164-50 


nil -27 


]5vt7 


165-18 


1.V2--: 


1 41' 5 1 


146-37 


111-29 


Ill- 






i. ■■.:■■.; 


1 ■-"■■ ■- 


lOvv 


1 (1073 


157-75 


I5-1-S3 


152-1L 


M-.'-l. 


lit;- 






176-25 


1 7-2-79 


169-47 


1.1027 


163-11 


1110 22 


: -7.:- 


154-60 


151- 






i -.:■!■: 


] 7S-5.' 


175-12 


17I-S! 




;..15-5' ! 


1.12.1 


159-7. 


1 57- 






1^0 


IS-i-o] 


1K07C 


177-3.' 


:.;■.■. 


170:..; 


167* 


104-9 


102- 




iy-„ 


1SI3--H7 


:■.':-:.; 


1SC-41 


182-90 


17951 


17.1-2: 


173.-1' 


I -:;■(. 


1.07- 




",, 


■■':■■,■■■ 


;i-:Vt.: : 


vi-i-u, 


!-•:; 


!-|-.-.- 


I-! 59 


1 ;.-.-:■ 


!"■:: 


172- 




i - ; ' .'. 


205-62 


201-G9 


19771 


193-9S 


1 !..,:; 


is.:-!.;- 






177- 






jii-.'r 


307*81 


2n;;-:j' 


199-52 


195-S3 


192-27 


iss-s. 


185-5.L 


l.'-2- 






217-37 


■213-11 


20901 


—.-.,,: 


201-27 


197-01 


. 


■ 


1.-7- 




$ 


22325 


21S-87 


214-i ;' 


■2i'i. ;i 


2 '071 


.,,._,..,;■ 


199-:: 


195-.-: 


192- 




:.. 9 ! . 


■ 


22"-31 


;'n:-ir 


212-1: 


20S29 


-.- ' ! -5 


.. in-., 


197- 




■:;:;.u 


j:)...-B: 


■ 


221 .l! 


2! 7-51 


2:5.1:: 


209'S 


290-1 


202- 




-g- - B 

N=NumecttL 7„= Calculated percentage strength of joii 




D= Inside diameter in inches. 


, 


B=Working presanre per sqnaie inch, in ^oind*. 


\ 
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ER SHELIfl. Table No. S3. 




RICAL BOIL 


Iron Plates rrom 2 men to ij men xnwiE. 




Numerals and JVimiina! Factors from 6 to 6 9. 
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F 


F 


F 


!- 


F 


F 


r 


F 


F 




IP 


e-o 


ei 


0-2 


03 


(04 


6-5 


M 


6-7 


0-3 


6-9 




[,,,_ 


N 


N 


K 


N 


N 


N 


N 


N 


K 


N 




30-in 


3-52 


'tf ■'.<<> 


37-30 


;;-■■-: i 


30 IS 


3,-VO: 


00« 


3-i-r.s 


■ ■ 






«* 


4'V;)1 


42-04 


4100 


41-30 


40V.7 


40-05 


30-15 


38-87 


38-31 








18-os 


4VI5 


47'37 


■Ifi-ili 


■1 5-89 


45-16 


4-1 -SO 


-I3M 


43-19 


42-67 








.-in*;. 


52-07 


52 11 


01-20 


f-0--i:- 


■11.71 


•LrPO 


4*.-2i 


47-01 


10-81 








587.0 


5778 


06-80 


!-.:.■<•:, 


55-07 


SI 23 


:■:.!■■!(■ 


52-61 


51-.-0 


.01 ■08 








i.;:',|-.| 


n2-t:o 


ilir.M 


no Til 


50-Od 


SS-7S 


S7t- 


ooi-i 


S-i-1: 


55-34 








O8-01 


87-41 


[>,-■--}:] 


85-27 


64-25 


63-28 


i;-231 


til -38 


■I0--I7 


Slt-fi 








73-43 


72-23 


71W 


66-94 


o>-s 1 


or-.-- 


m;7t 
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78-30 


77-C-! 
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7.1 .;n 


73-13 


72-30 


71-21 


70-M 


69-11 


08-11 








-3 22 
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SO-M 
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7.v02 


70-82 


7.V-I' 


7 ■! -.■"■: 


73-43 


72-3, 
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8->t',s 


8528 


83*92 


82-61 


81-84 


M.V11 


7--01 


777; 


70-0; 
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91-4H 


90-02 


88-59 


S7-20 


86-86 


84-66 


8331 


82-07 


; .,i-.' ? 








07 -91 


yt.i-Si 


H-l-7:. 


98-26 


i'1-711 


0I-38 


i-:on 


87 -'18 


86-39 


80-M 








U-.--.-l 


10112 


99-49 


97-91 


90-38 
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!«-■)« 
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00-71 
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! I;.-. 1'4 


101-23 
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H'OW 
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07-01 
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!■.;.:; 








■.12-00 


11" 7f. 


108-97 


107-2-1 


10SSC 


10:091 


102-:'.' 


100--: 
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0731 








!i?-:.i. 




11:1-70 


111-00 
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ins- in 


],■,,;■>] 
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103-07 
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!-.:■>■- 


118-44 
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114-74 


1 [20-! 


111-21 


!:.■:■,-.. 


107-9! 


i:v,.|. 








:■.:::-.:■.■ 


125-20 


128-18 


i 2 1-.;:{ 


119-83 


117-50 


US 71 


113-99 


■ 


110-08 








132-18 


l:0'02 


127 VI 


125-80 


123-92 


122C1 


120-17 


118-87 


11 -01:3 


111!'. 








l:!7-f,v 


104-83 


132-66 


1 3ii SO 


1 28-51 


;.;i ;■:■;.; 


. 


12276 


i'.-:ij-;i: 


119-21 








Ml -.'7 


iso-n.o 


1S7-3',.' 


135-21 




13106 


1-29-07 


127 1- 


!2S->7 


!n::-0 








1 !■:■■■ 7 


M-i-ii; 


142-13 


139-88 


137-69 


136-67 


133-S-. 


1 - i 1 :". ■_ 


120-0: 


127-7 








1.0177 


1 !.'■:■- 


i ;■:•; 


1 i 1 -r. 1 


Ni:-28 


1 imoo 


i:;;-o; 


::;■■<.' 


133-1H 


131-fr 






1 


isim: 


IS I -on 


i:.m.;i 


-.,,..,, 


;o;--7 


1-1-1 01 


M2-4L 


10 '-21 


i ::-.--: 


:;;ti-j: 






iv;. 


!iri -;.-■ 


108-91 


:;..;■::; 


153-86 


lor-io 


140-13 


146-87 


144-68 


142--0S 


].],■, -4, 






1 O'Mf 


10372 


!i;i-n.« 


if.s-r,:: 


lSOvS 


;:.:;■,:: 


151-32 


1 .19-01 


146-87 


11474 






171-35 


111-/-! 


105-82 


1 Oil- IT 


],7ii.i| 


158-17 


155-77 


1 53-40 


[01 -v 


149-0C 






!7.::-: 


17:J-:.'.( 


i70o<; 


1. ■.;-:-■:- 


ins-:; 


102-01 


100-2'. 


107-8: 


1 os-oi 


1.03-21 






l-lll 


17.vl7 


170:. 


i;::M 


100-.-2 


1H7-J1 


ini-o- 


i'VVJ- 


150-8! 


157-5 






;.,;-,-,, 


i82-oi 


IMJM 


177-1!) 


17 1 ■■ 1 1 


171-73 


ioo-i. 


IOiOOi 


lOli: 


181 Tl 






];.(..■'/ 


■ 


1*477 


]'!-: 


179-0 


1?<1".0 


'73t: 


17'.'-0. 


168-47 


-■lii-o 






!;'.'■■.-: 


192 02 


ii:>-f.i 


l-.o-s- 


1. -OSI- 


i L-u-7'. 


1780: 


176-37 


172-71 


: 7oi! 




N=NumcraL °/„= Calculated percentage strength of joint 




D= Inside diameter in inches. 




E=Worldng pressure per square inch in ponTiilB. \ 


. 



IRON BO ILEUS. 

IRON PLATES AND IRON 
Riveted Joints. 






In the Tables Nos. f>i to 84, which immediately folio 
remarks, the particulars as to tlie proportions of riveted joini 
of iron plates with iron rivets, are given. By the usu of thes 
the working pressure may be found for any given diameter c 
and luiminal laetor of safety, or the diameter determined for 
working pressure and nominal factor, or the nominal factor asc 
for a given pressure and diameter. 

The tables have Ih-l-u C'jinputrd oti the assumption that th( 
strength of iron boiler plates is about 47000 lbs. per aquai 
which is the usual recognised number used in making such 
turns ; the shearing strength of the rivets, per square inch, is I 
as equal to the tensile strength of the plates, which is genera 
when iron plates and iron rivets are used in boilers. 

Tbo calculated percentage of joint, as given opposite the tl 
of plate, in each ease, is applicable when the diameter and ; 
rivets are in accordance with the tables, and centre of rivets 
of plates and distance between rows of rivets, not less tha 
Opposite the purliiiulrir Ihi'Anesa of plate. 

The pitches of " "' 
decimal parts of a 
adopted without materially anoeimg toe result. 

The distance between the rows of rivets, in Column V, ani 
of rivets to edge of plate*, in Column E, should not he less th 
given in the table for the description of joint shown by the ske 
the top of the table, and oppiv-.it.- th- piuiivihi thickness of pli 

N = Nuinoral opposite the thickness of the plate, and ap 
to the description of riveting, as shown in the skel 
the top of the table frum which the numeral is select 
the riveting proportioned as given opposite the thick 

'"■'■■ ■'■' ■■■';■■■- ■'/■■ '.' I'-l- Ik 

■ ■„■■■,■■!. ■■■..-.:... .:.-.■.'..'. . ./. ■ ' ■ >.'":. 

D —Diameter of boiler, inside, in inches. 

U — Working pressure, in lbs., per square inch. 

F — Nominal factor of safety, the value of which should, in 

measure, be determined according to the method 

struction (see pages 17, 18, IB, and20; 

DxBxF - N. 



DxF 
N 




mos EuiLiJW. 157 

(1) If the working pressure be required to be fined, shea the 
ongitudinal seams are of the ordinary double riveted description, 

either zig-zag or chain riveted, and have double butt straps, the plates 

■"iiip of iron % inch thick, and the rivets also of iron, the inside 

(meter of the boiler 90 inches, and the nominal factor of safety 5: — 

In the table of iron plates and iron rivets, double riveted doable 

butt straps, ordinary zig-zag or chain riveting, as shown in the 

sketches at the tup of Table No. 60, then, on the left, opposite %, 

His thickness of the plate, the numeral N is found to be 45901, 

and if that be divided by the product of SO, the diameter, and 5, 

the nominal factor, the quotient is the working pressure. The 

calculated percentage streligtu of the joint is 78 "1 3, a* found 00 the 

right, opposite the thickness % inch, which IS the value, if the 

riveting l>a of the description stated, and the pitch and rivets, 

Ac, are as given opposite the thickness of plate, or— 

ss - - - «. 

the working pressure, in lbs., per square inch. 

(2) If the diameter of a boiler is required to be determined when the 
teting is the same as above, the plates being alsu % inch thick, the 
inwai factor S, and the pressure 100 lbs.: — 

Opposite % inch, thickness of plate, the numeral N is 46901, 
which divided by 100x5 (the pressure and factor respectively) 
equals the working pressure, or 

SSi - •» - »■ 

the inside diameter, iu inches, which the boiler may have, or, say, 
92 inches. 

(3) If it is wished to determine what factor of safety a boiler is 
orking at when the riveting is the same as above, the plates % inch 
lick (opposite the calculated percentage 78'13 is found on the right) 
\e numeral N (opposite %, on the left), 45901, the diameter being 
) inches, and the pressure 100 lbs. : — 

The factor of safety is found by dividing the numeral 45901 
by the product of 90, the diameter, and 100, the pressure, or 

s - »■■ - '. 

the nominal factor at which such a bailer works under the circum- 
stances stated. 

(4) If it is wished to determine what thickness the shell of an iron 
toiler should be, if the working pressure is required to bo 100 His., the 
liameter 90 inches, and the nominal factor 5*1, the joints liein^ d<iuM.t 
js-eted Kith double butt straps fitted : — 
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IRON PLATES AND IRON RIVETS. No 

Doublo Riveted Lap Joints. 






Ug y.a.j Riveting, Chain Rlretin %. 
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Q -©-- 






w 
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DxBXF. 
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It ( vela 
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Chain i 
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N 


r 


d 


P 


B 


V 


V 


21298 


\, 


% 


■l-ll-l 


■y:j? 




1750 7 




23426 


"At 


"At 


2-386 


-984 


1-202 


1-812 I 




25556 


% 


'V,,; 


2-GOO 


1-031 


1-260 


1-875 7 




27685 


"A, 




2'613 


1-078 


1-317 


1 -!>37 ; 




29815 


% 


% 


2-727 


1-125 


1-374 


2-000 J 




31879 


*%» 


"At 


2-826 


1171 


1-426 


2-062 7 




33764 


1 


'Si. 


2-886 


1-218 


1-465 


2-125 7 




35610 


"At 


2'948 


1-265 


1-504 


2-187 7 




3751* 


& 


% 


3-013 


1-312 


1-544 


2-250 7 




30381 


"At 


"At 


3-07* 


1-359 


1-686 


2-312 I 




41242 


% 


> £ ,; 6 


3-146 


1-406 


1-626 


2-375 J 




43094 


"At 


"A» 


S'215 


1-463 


1-667 


2'437 i 




44940 


"At 


l 


3 284 


1-500 


1-709 


2-500 e 




48793 


"At 


i %t 


3-356 


1-546 


1-751 


2-562 f 




48630 


% 




3-426 


1-593 


1-794 


2-626 ( 




60473 


"At 


i %'t 


3-498 


1-640 


1-8S6 


2-687 ( 




52309 


"A. 


l M 


3-571 


1-687 


1-879 


2-750 f 




54146 


"At 


l %. 


3-846 


1-734 


1-923 


2-812 t 




55079 


% 




3-718 


1-781 


1-966 


2-875 ( 




S7808 


"At 


I .-! 


3-793 


1828 


2-009 


2-937 ( 




G9634 


"At 


1 H 


3-867 


1-875 


2-053 


3-000 I 




61458 


"At 


i %* 


3-942 


1-921 


2 096 


3-062 1 




63290 




i ■,. 


4-018 


1-908 


2 140 


S-125' ( 




cral. D = Diameter of boiler, inelilc, in Inchca.' 


B~Wor 


Jug preainro, !n pounds, per square Inch. F= Nominal factor of ■ 


k. / °* 


r 

















I IKON PLATES AND IRON RIVETS. , T.m-i.k 




Trebla Riveted Lap Joiuta. 


No. 56. 




Zlg Z*g Blretlng 
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77 
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S3 
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1-875 
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1-937 
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SI 


'X. 


"-;, 
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2-125 


77*28 
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% 
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1-754 


2-187 


76-99 




73 


|, 


3-781 1 
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1-805 
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76 73 




■ 
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2-312 
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640 


2-163 


2-687 
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828 
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Niuiwrtl, D^DIuitlwodioilHr'inil 
'ttriing preunre, in pounds, jut sqna 
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Treble Riveted Lap Joints ; each alternate Rivet omitted Ko- 67 




in the outer rows. 




Zlg Zug Riveting. 




Chain Riveting. 
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N = Numeral. I>=I>l;lmi.'|i-[ ..| l.i.ilcr. 11:-: 1,:, m in. ;,- 1. 


\ 


11- Working prtsjurs, lu poundu, psr »imir« ,«. h. 1 - .iVnW factor or Mid 
DxBxF = N fi§B=-l> l^T¥ =Tp tK&~* 
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Quadruple Hiieteii Lmp Joints. 


So. 58. 
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Single Riveted Double Butt Joints. 
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IRON PLATES AND IEON RIVETS. Table 
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1 70 IRON 



>RICAL. 

follow these remark 



FURNACES-PLAIN CYLINDRICAL. 
Iron Plates. 

The Tables No. 6H to 77, which immediately ft 

are only intend. d I'-u- furnaces nf tinlitmi-y ■ 1 F dors when the lengl 

does not exceed 10 feet, and for the given thickness of plate at tl 
head of the table. The diameter should never exceed that found i 
the column opposite the particular pressure. When Al is the ctf 
tinguisbing letter, table No. 78 may be need. 

By the tablus, if (lie lL i : l i l i ■- ( - ■ i- is dctennined, the length, thielraM 
and pressure can be found ; the length can. lie found if the diamett 
thickness, and pressure are determined. ; the pressure, if the diauiett 
thiukness, and length are known ; and when the diameter, lengt 
aud pressure are determined, the required thickness can be aaci 
tained. 

The numerals in each table, under each distinguishing letter, i 
those applicable to the circumstances of the case to which the lett 
refers, and to the thickness of the plate at the head of the table. 

The distinguishing loiicrs refer to the method adopted in constrai 
ing the furnaces, aa the following will explain. 

Distinguishing Distinguiihl 

Letteri. letteri 

, AJ. 
A. Longitudinal seams, double riveted, single butt 

straps, and holes drilled, A. 

A, Longitudinal scams, singlo riveted, double butt 

straps, and holes drilled. . . . .A. 

B. Longitudinal seams, double riveted, single butt 

straps, and holes punched, . . . . B. 

B. Longitudinal swims, Hin.'le riveted, double butt 

straps, and holes punched, . . . . B. 

C. Longitudinal seams, single riveted, single butt 

straps, and holes drilled, C. 

C. Longitudinal seams, double riveted, lap joints 

hovelled, and holes drilled, . . . C 

D. Longitudinal s.c:i::).-i, single riveted, single butt 

straps, and holes punched, . . . . D. 

D. Longituilm.il scaimi, double riveted, lap joinis no! 

bevelled, and iud-.-s drill*/, , . D. 

D. Longitudinal scam?, double riveted, lap jointa 

bevelled, and holes ]\unrh*l, . . . , D. 

E. Longitudiual scams, single riveted, lap joints 

bevelled, and boles drilled, . . . E. 

E. Longitudinal seams, double riveted, lap joints no( 

bevelled, and holes punched, ■ ■ , . C 



■ 



IRON BOILERS. 



inpiishing Distil 

Longitudinal scams, single riveted, lap joints not 

bevelled, and holes drtllal, . , . . F. 

Longitudinal seams, single riveted, lap joints 

bevelled, and link's putuAcd, , . . . F. 
Loiifritudinal scams, single riveted, lap joint* not 
bevelled, and holes punched, . . . . G. 

the foregoing it will be seen that the distinguishing letter A 

rence to three different methods of istruction, the letter B 

i, tbe letter C to two, the letter U to three, the letter E W two, 
tter F to two, and G to ono method. 

Numeral in the tables, iipplic'il'le to the method of construction. 
Length of furnace in feet (tor the limits of L, aeo the first para- 
graph of theso notes). 
--: Diameter of furnace, in inches, outside. 
— Working pressure, in lbs., per square inch. 
) The maximum diameter in inches of a horizontal furnace for any 
rare, if the length of the furnace, the thickness of plate, and 
mure be determined, may be found by dii-idin;; the numeral, in the 
ran applicable to the class of furnace or method of construction and 
' 'the given pressure, by the length of furnace in feet, plot 1 ; 



outside diameter in inebes should n 






H 



tbe thickness of plates be % inch, the length 6'25 feet, aud 
re 100 lbs., and the AorUontal furnace is of the deaoriptio 
the distinguishing letter A is applicable, and it is required 
tine the maximum outside diameter: 
Then, in the table for ^-ineh iron plates (No. 73) opposite IOC 
lbs., the pressure, in the column A. applicable to the case, 225, 
the numeral is found; and if this he divided by 6 ,S 15, the length 



it 



. id.- r 






t the greatest outside 



) The maximum length in feet of a hurhnnlnl furnace, for i 
■e, if tie diameter of the furnace ami thickness of plate be 
ed, may be found by dividing the numeral applicable to t 
f furnaee, or method of cnristTurtion, and opposite the giver 
J, by the diameter in inshusi, and diminishing the result by 1 




325 
6-25 + 1 



should n 



exceed -_- 1 — L. 



the horizontal furna 



pnfaam |, 

duel the dintimfuishing letter A. 

arnjfne the greatent lonu^b.'. — 
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Then, in the tenia for ^-inch iron plates (No. 73) opposite 1M 
lbs., the pressure, in the column A applicable to the caa" "** 
the numeral, is found, anil if it be divided by 38, the (__ 
diameter, \.ka result is ii"i r >, find if ibis be lessened by 1 it equsli 
£■25, wbkh ia the gre;;te.-i length in feet the furnace should bo, 

- f - '» 

and 6-26-1 - 5-26 - L. 
(3) The max in; inn pressure [V . r any hiirizoidal furnace, if the disinclci 
of the furnin;c, the tliickni-ss of plate, and tiio length be known, m»J 
be found by multiplying the diameter in inches by the length ii " " 
plus 1 ; the result gives tlio numeral, which should be looked for 
the distinguishing letter applicable to the class of furnace or ni 
of construction, and opposite the numeral so arrived at, the greatest 
pressure U found on On- li'ft in tin 1 first column on the page, 

or Dx(L+l) - N, 
and the pressure found on the left of the page, opposite the m 
in the column under the distinguish i:>g leUei applicable to the CM 
is the greatest pressure. 

If the thickness nf the iron plates he ^ inch, the outside diamntu 
38 inches, and tin- length :■ i'i f.-el, urn! r h ■.■ furnace is of the description 
to which the distinguishing letter A is applicable, and the greatait 
working pressure is required to be di:-..rmined: — 

Then, if 38, the outside diameter, be multiplied by 6*25, whka 
is the length, pine 1, the result is 225, tho numeral, and ' "' 
table for % inch plate, in column A, applicable to the tut. 
opposite 225 on the left of the page, 100 lbs. pressure ia found, 
which is the greatest working pressure, 

or 36 x (5*25 + 1) or36x6'25 - 225 - N, 
and opposite the numeral 225, the pressure found 
is 100 lbs. - B. 



(4) The minimum thickness of the plate of a horizontal furnace if 

the pressure, diameter, and length of furnace and class of furnace, « 

method of construction, be known, may be found by multiplying tht 

diameter in inches by tint length in feet, pliisl, which .jives tlit 

numeral; which numeral should In- looked foi v/i/hmil.:. the pressure it 

a oolumn of the tables under the distinguishing letter applicable to tin 

class of furnace, and if such a number is not found, the next hjgasi 

number is the numeral to adopt, and at the head of tho table Oa 

thickness of plate given is the least thickness, 

or Dx(L + l) - N. 

If ths outside diameter of a horizontal iron furnaeo be 38 inchat, tfce 

k length 5-25 feet, and the pressure 100 \\sa-, aui •Cdu -Aass >* ktwa 
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ich w the distinguishing letter A refers to, and tho 

kuess of plate is required: — 

Then, if 3fi, the outside diameter, In:- multiplied liy 5 'HE 4 1 — 
6"25, which is tin- length iitcvi'iiseil |.y 1. tire its u It is 'l'l;i, which 
is the numeral; then opposite 100, the pressure, in Column A, of 
table No. 73. ''2G is found, nnd tit the head of the table tho thick- 
ness ia % inch, which is the li-nst thieknesn t In- phite should he. 
If the nearest numeral hml In en in tm ss n! id"., the nest higher 
nnmeral found opposite 100, the pleasure stipulated lor, and in 

Column A, would Ire the right mir- In use; fm- iu.si ■-, hail it been 

"2J7, tho lie st higher u urn her liiiiinl ..j[i|i.i-iti' ]0o r the pressure, is 
£5i, and in the column under (lie distinguish in;; letter A, applicable 
to the circumstances of the ease in the example, the thickness 
of the plato at tho head of the table ia '%, inch: therefore, tho 
" 'ites would have been required to be practically '%, inch thick, 
ilea which Bro found to bo too weak may lie materially 
ihened, so as to be fit for greater pressures, by fitting rings, as 

Kly fitted rings are equivalent to shortening the length. 
Us. furnace be vertknl. iis dianivtcr slmuM mil exceed '9 of that 
ibie for a horianttiU one of the same, dimensions, in other respects 
constructed in the same manner. 

Thus, if 30 inches is the projier diameter for a AoriiOji&tZ furnace, 
then, 38 x '0 = 88"4 - D, 

is the outside diameter, in inches, which the vertical furnace 
should be. 

) In finding the, length of a vertical furnace, tho appropriate 
nera! for a horhanful uue, of the siime dimensions and constructed 
the same manner, should be multiplied by "9. 

Thus, if 225 be tho appropriate numeral for a horizmlal furnace, 
and 36 inches the outside diameter, 

then, — gg-^ - 1 - i '625 - L , 

which is the length the vertical furnace should be. 

7) In finding the pressure for a vertical furnace, the numeral is 

'"' by multiplying the length in feet, plus 1, by the outside, 

ter in inches and by '9. Then, opposite tho numeral the 

ire will be fouud in the same way as for a hurizmital furnace. 

In determining the tliidcmiss r,f n v\rticnl furnace, having found 

K moral by multiplying rlir length in n'/et, -jilus 1, hv the diameter in 
and di-niding the result by 'it, tin; nearest numeral (which should 
less), should be looked for opposite the pressure in the tables and in 
I column under the distinguishing letter applicable to the construction 
ha furnace, and the thickness is that at the head of tho table. 
Then the diameter of a vertical furnace does not decrease 1 in 12, 
ead of using the number '9, alluded to in the former \)a.t«%t«ri(m, 
toald be S5; end if tho furnace ia ]>arallei, it gb.o\i\& nsA umrkm. '%. 
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Iran Plates -, s ff inch thick. 




Pressures and Numerals for lengths a 


1 ! Di >•'-■:[■■*-. 


1 * 


Numeral*. 








C 








v * 


















n \ 














■ 




11 


















15 


586 


563 


521 


488 


456 


423 


m ;: 




30 


439 


415 


391 


366 


342 


317 


208 n 




25 


853 


332 


313 


293 


273 


254 


234 61 




SO 


293 


277 


260 


244 


228 


212 


195 It 




Sfi 


251 


237 


223 


209 


195 


181 


167 8 




40 


2-20 


20S 


195 


183 


in 


159 


146 ft 




45 


195 


1S4 


174 


163 


152 


141 


130 ft 




50 


176 


166 


156 


146 


137 


127 


117 i 




55 


160 


151 


142 


133 


124 


115 


107 4 




M 




138 


130 


122 


114 


mi) 


977 i 




u 


135 


128 


120 


113 


105 




90-1 1 




70 


126 


119 




105 


97 7 


90-7 


83-7 1 




75 


117 




104 


977 


911 


84-6 


73-1 1 




BO 


110 


104 


97-7 


91-6 


85-4 


79-3 


73*2 1 




BE 


103 


97-7 


81-9 


86-2 


80-4 


74-7 


68*9 J 




90 


977 


92-2 




81-4 


76 


70-6 


65*1 ! 




95 


92-5 




82-2 


77-1 


72 


66*8 


■n-7 J 




10ti 


87*9 


S3 


78-1 


73-2 


68-4 


63-5 


56-6 1 




105 




79-1 


74-4 


68 *8 


65*1 


60 '5 


55 8 i 




110 


79 '9 


75-5 


71 


66-6 


S2-1 


57-7 


53-3 ! 




111 


76-4 


72-2 


67-9 


637 




55 2 


51 ! 




UO 


73-2 


69-2 


65-1 


61 


57 


52-9 


48'8 ! 




las 


70-3 




6-2-5 


58-6 


54-7 


50-8 


46"» ! 




180 


67-6 


63-B 


60-1 


56-3 


52-6 


■a ■> 


451 




] 9& 


65-1 


61-5 


57-9 


54-3 


50*6 


47 


43-4 




140 


62-8 


59-3 


55-8 


52-3 


48*8 


45'3 


41-0 




IIS 


60*6 


67-2 


53-9 


50-5 


47-1 


43'8 


4i] l ■ 




150 


















IfiE 


56-7 


53-6 


60-4 


47 -S 




41 


37-8 




1 B0 


54-9 


61-9 


48-8 


45-8 


427 


39-7 36-6 


The length L should never exceed 10 i L and ~ - 1 sb 


uldnotbe-noreUiai 




■ The diameter D should rwt be ereate-r (or any 


I'ili I'l-l--.!!-- Hfj 




opposite tilt ctvun pre*sur£ in tins lalile. out pjiif/ be 
t when ai is tin: dJsiin:niiaTiing letter Table No. 




leurth dues nr,t eiceeii 5515 (eet. 






The niunenl N ihould always be taken frnm the 


olumn under the 1 




...■■.. ■ 

D = Diameter or fnnncc in inches. N- RBtMej) 


am.licaijletothao 


\l. 


L=Length ot furaacoin teat. _--■,•)*, . 


F 
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Tadle No. 68. 




Iron Plates ^k inch thick. 








- -i:nl Num-n.1* fur LenRthl 


inl BitD-dm, 






Nun...,,,!,. 


ill 
































632 


509 


473 


413 


414 


331 


354 


n 




425 


102 


378 




331 


307 


281 


70 




354 


335 


316 


295 


276 


256 


236 


gfl/87 




30* 


267 


270 


2S3 


236 


219 


203 


625 




368 


251 


236 


222 


207 




177 


!,H-s:i 




238 


223 


210 


197 


134 


171 


158 


55 -56 




213 


201 


189 


177 


165 


15* 


142 


S2-ii;i 




1Q8 


183 


173 


161 






129 


60 




177 


167 


158 


148 


138 


128 


113 


15-83 




164 


1S5 


145 


136 


]37 


118 


109 


42 31 




152 


113 


135 


127 


IIS 


110 


101 


'.\\>~i\t 




142 


131 


126 


118 


110 


102 


94-5 


36 67 




133 


126 


1)8 


111 




98 


88-8 


34-38 




125 


118 


111 


101 


973 


90'* 


83'* 


32 •;!;-■ 




U8 


112 


105 


98-6 


91-9 


85 '3 




30-5'! 




112 


108 


99-5 


93'3 


871 


80'8 


71-6 


39 96 




ltiS 


100 


9* -6 


88-6 


82-7 


78-8 


70-S 


27-5 




101 


98-7 


90 


81-1 


78-8 


78-1 


67-6 


26-19 




967 


91 -S 


85-9 


80-6 


75-2 


69-8 


61 '5 


25 




62-5 


87-3 


822 


77-1 


71-9 


68 '8 


61-7 


23 91 




68 * 


83-7 




73D 


68-9 


8* 


69-1 


22 V> 




BS'l 


80-4 


75-6 


70-9 


86-2 


6I-* 


66 '7 


22 




818 


77-3 


727 


68 '2 


63 '6 


69 1 


64-5 


21 '15 




78-8 


74* 


70 


65 '6 


61-3 


68-9 


62-6 


•J0-S7 




n 


71-7 


67-5 


63-3 




64 -9 


60-6 


19-64 




73-3 


89-3 


65 -2 


611 


K 


63 


*3'9 


18-97 




70-9 


67 


63 


591 


55-1 


61 -a 


*7 3 


18-33 




68-8 


64 '8 


81 


57-2 


53-1 


*9'6 


15*7 


17*71 




66*5 


62'8 


591 


S5-1 


617 


18 


*1'3 


17-19 




length 1. glioiild noierenceed 10 ft. Anil 5-1 1 


onldnot 


* more l 




m diimtler D ihoulil mat be greater tor mr 
te tlie given uremire in tbia table, b-it i-m f 
her Al ftthedl-lingnlildng letter Table So. 


ST' 


eirare tl 












18 mar b 








doesni.lcKxwIi-WTCwL 










Diirnnl S ilinuM itwiii be taken from the 


colnma 


u-der tm 


diitin- 




j; kit- p iipplj. ■■■■.■■■ •-. r| . : ■•«,; ln ,| i,[,j.,,5ili; 1 

film titer of lurnaca ■ lnchea. M = Siuneru 


eniveni 




™.. 


. 


I ~""" ,I ™**'- t I- 1 - 1 - 


D. 




^ 


^-a-aja^ 






' 
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Iron Plates § inch thick. 




Press 


area and Numerals for Lengths 


ud Diameter*. 


P 


Numerate. 


- = 


AIM 


B 






E 


F 




i\ 






N 












6 

10 
















13. 




U 




















BO 




















BE 


608 


478 


460 


422 


394 


866 


338 


rf 




BO 


422 




375 


352 


328 


306 


281 


n 




BS 


362 


342 


321 


301 


281 


261 


241 


36" 




M 






281 




246 


229 


211 


6-2- 




US 


281 


9H 


250 




219 


203 


188 


m 




EM 


253 




225 




197 


183 


169 


»■ 




H 


230 


217 


206 


192 


179 


166 


153 


Et 




M 


211 




188 


178 


184 


152 


141 


H 




a:, 


195 


184 


173 


162 


151 


141 


130 


18 




70 


181 


171 


iei 


151 


141 


131 


121 


a 




75 


1S9 




160 


141 


131 


122 


113 


a 




80 


158 


149 


141 


132 


123 


114 


105 


r< 




65 


149 


141 


132 


124 


118 


108 


99 3 


35 




H 


141 


133 


126 


117 


109 


102 


93 '8 


33 




95 


133 


128 


118 


111 


10* 


96 '2 




a 




100 


127 




113 


105 


98 -4 


91 '4 


84 '4 


3( 




105 


121 


114 


107 


100 


93-8 


87-1 


80 '4 


2- 




110 


115 


109 




95-9 


89-5 


83-1 


767 


2; 




us 


110 


104 


97 8 


91 '7 


85 -8 


79-5 


73-4 


a 




ISO 


105 


99 


8 


93-8 


87-9 


82 


76 '2 


70-3 


■>: 




125 


101 


95 


6 


90 


84 '4 


78-8 


73-1 


67.6 


■2: 




ISO 


97 ■* 


91 


e 


86*5 


81 '1 


757 


70-3 


64-9 


2! 




1 BS 


93 '8 




s 


83 3 


78 '1 


72-9 


67-7 


82-5 


'2; 




MCI 


90'4 


85 




80-4 


75 '3 


70 3 


65 3 


60-3 


21 




14,'. 


87 -3 


82 




77 '5 


72-7 


67 '9 




58-2 


it 




tM 


S4'4 


79 


7 


75 


70-3 




60*9 


66-3 


a 




LH 


817 


77 




72 6 


63 


63-5 


69 


64-4 


li 




in 


791 


74-7 


70 '3 


65-9 


61-5 


57-1 


62-7 


it 


The length L 


houldnevereiceedlurt.aud^lil, 


ould not be more than 




• The di unlet. 


r I) should not be greater fur any 


given pressure than 




■)r]J"*itiJ tin: a\- 








he .ii.ti'i-iil-lilni; lcttur Table Su. 


i niii j he used when 




'"SffiB^eSS' 


» should alwuya'be taken fram tile 


■r.hniiii under the di 




giiiahing letter 


pp] lea hie to tbe case and opposite th 
o( furnace in inches. N-Numera 








applicable to th* can 




t-Zeng-eh of 


furnace Id feet. "fi^"* 1 


WY 


_ 















FUKNACES PLAIN CYLINDRICAL. 


Table No. 70. 




Iron Plates £f inch thick. 








Pressures nnd Numerals for Lengths a 


.<! K,. 


eters. 






Xanenls, 


Hi 


AHA 


B 












» 










s 


N 


















Ini. 


405 


438 


440 


418 


885 


358 


330 


7l" 




424 


401 


377 


351 


330 


807 


283 


70 




S71 


351 


330 


309 


289 


268 


248 


fis-tir 




330 


312 


293 


2/5 


257 


238 


220 


62 '5 




297 


281 


284 


248 


231 


215 


198 


:-.-■.-:! 




270 


255 


240 


225 


210 


195 


180 


5,1 TjU 




248 


234 


220 


206 


193 


179 


165 


G8-M 




229 


218 


203 


190 


178 


165 


152 


50 




212 


200 




177 


165 


153 


141 


40-43 




IBS 


1H7 


176 


165 


154 


143 


132 


43-33 




18H 


175 


165 


155 


144 


134 


124 


40-83 




175 


165 


155 


146 


136 


126 


116 


38-24 




165 


156 


147 


138 


128 


119 


110 


36*11 




158 


148 


139 


130 


122 


113 


104 


34-21 




149 


140 


132 


124 


116 


107 




32-5 




141 


134 


126 


118 




102 


94-3 


30-95 




135 


128 


120 


113 


105 


9 7-6 


90 


29 -f.f. 




129 


122 


115 


10S 


100 


93-3 


86 '1 


2.S -'Jti 




124 


117 


110 


108 


96 3 


89-4 


82-6 


27-08 




119 


112 


106 




92 '4 


85-8 


79*2 


28 




114 


108 


102 


95-2 


83 '9 


82 5 


76 '2 


25 




110 


104 


97-8 


91-7 


85 '6 


79 '6 


73-4 


24 07 




1M 


100 


94-3 


88-4 


82-5 


76-6 


707 


23-21 




102 


667 


91 ■! 


85 '4 


797 


74 


68-3 


22 41 




99 


03 '5 


88 


82 '5 


77 


71 '5 




21-67 




95'8 


90 '5 


85-2 


79 '9 


74-5 


69-2 


eii-9 


an--)? 




92-8 


877 


82 '5 


77-4 


72-2 


67 


619 


■J'lTll 




length I. should never exceed 10 ft. and g - 1 si 


uldnotl 


en,m-et) 


snl<lft. 


c diameter D should not be greater lor any 
te the given preanro in tlii- table, but may '■• 
we Al ts the dutlnipiiihiug letu-r Tabk' _\„. 






ii, that 












IS may b 




hen the 




does not exceed 3'57 fcet. 










Mineral N should always be taken from (he 




tnler til 


Ulstln- 




ig letter applicable to the case ami ..pijusito It 
Diameter ot lurnace in inches. S = Kumara 


■i;ii-i. 1 

aj>\i\ka\ 


vV'\^ 


OM 




length a! furnace in feet — -1-L. 




D. 


■ ■ 




E+l 




\ 



















i8o FURNACES PLAIN CYLINDRICAL. Table Ko, 




Iron Platea A inch thick. 




Pressures aud Numera 


9 fur Lciiirtlis u 


id Diameters. 


; "^ 




tumorta, 
























H 












10 


















16 


















20 


















25 


















SO 


















3D 


463 


ui 


433 


410 


S83 


355 


828 1 




40 


431 


407 


383 


869 


835 


311 


207 : 




45 


888 


8*9 


340 


819 


298 


276 


255 1 




Si. 


345 


825 


306 


287 


268 


249 


230 1 




u 


SIS 


296 


278 


261 


244 




209 




60 


267 


271 


255 


239 


223 


207 


191 




66 


265 


250 


238 


221 


206 


1B1 


177 




70 




232 


219 


205 


191 


178 


164 




76 


230 


217 




191 


179 


166 


153 




80 


215 


203 




179 


167 


156 


144 




85 


203 


191 




169 


153 


146 


135 




SO 


191 


181 




160 


149 




123 




It.", 


181 


171 




151 


HI 


131 


121 




100 


173 


tea 




144 


134 


124 


115 




LOG 


164 


155 




137 


128 


118 


109 




mi 


157 


148 






122 


113 


104 




116 


150 






125 


117 


108 


99 '9 




i so 




18S 




120 


112 


104 


95-7 




186 


138 


130 




115 


107 


99 


G 


91-9 




IBS 


133 


125 




110 


103 


95 


7 


as -3 




i;-:5 


128 


121 




106 


99 '2 


92 


2 


85-1 




I -10 


123 


110 




103 


957 




9 


82 




H5 


119 


112 




99 




85 




79 '2 




150 


115 


108 




95-7 


89 '3 






76'6 




1 66 


111 


105 


98 '8 


92-8 




80 




741 




160 


108 


102 


957 


897 


83 '7 


77 '8 


71 8 


TIib length I. should never estee 


d 10 It. and j-- 1st 


ouldnotbe more th! 




• The diameter D should not 




given preistire tha 




"'<' \\'l,','i, aUb the distiuguiBhin 


table, but mail b 






letter Talilo So. 


7S may be ilaad wh 




h-NL-lh .Ilim net eiceed 3921 feet, 
Th,' numeral N Rlnmlil alwaja 








o taken from the 


column under (he 




juishiiiL." Ii'llur applicable to the c 
li_ tjiiiiueter of tuniate In iflcl 


re Jill. I irlilLWitv 1 

ei. >-M,i„,r: 


e given pressure, 
applicable to the e 






L ^LeagUi of /urnace in feet. 


»-v* 













I 1S1 FURNACES PLAIN CYLINDRICAL 


Table No. 72. 






ron Plates it- inch thick. 








Pressures anil Numerals for Lengths a 


nrl Diameters. 






\}l 


Numeral.. 








C 


D 


E 






~ ■ 






N 












5 


: : 


467 


439 


412 


885 


857 


330 


ri" 




J5 


439 


415 


SSI 


366 


342 


817 


293 


70 




10 


396 


374 


352 


330 


303 


286 


264 


86-67 




55 


380 


340 


320 


300 


280 


260 


240 


62-5 




.;,, 


330 


311 


293 


275 


266 


238 


220 


58-83 




65 


304 


287 


270 


254 


237 


220 


203 


65-68 




70 


283 


267 


251 


235 


220 


204 


188 


62-03 




76 


264 


249 


234 


220 


205 


190 


176 


60 




80 


247 


233 


230 


206 


192 


179 


165 


46-88 




85 


233 


220 


207 


194 


181 


16S 


155 


44 -1*2 




SO 




208 


195 


183 


171 


169 


146 


41-67 




BG 


208 


197 


186 


173 


162 


150 


139 


:Jl>-47 




100 


198 


187 


178 


165 


164 


143 


132 


37-5 




!!5 


188 


178 


167 


157 


146 


136 


126 


3571 




130 


170 


160 


160 


140 


130 


120 


34-09 




I1B 


172 


162 


153 


143 


134 


124 


115 


32H1 




[20 


165 


156 


146 


137 


las 


119 


110 


31-26 




126 


158 


149 


141 


132 


123 


114 


105 


30 




r;;n 


152 


144 


135 


127 




110 


101 


23-85 




140 


146 


138 


130 


122 




106 


97-7 


■n-TS 




141 


13S 


126 


118 


110 


102 


94 '2 


2-i-r-j 




us 


136 


129 


121 


114 


106 


98 '5 


90 '9 


■:;»-so 




150 

J 5", 


132 


125 


117 


110 


103 


95 '2 


37 -9 


25 




128 


120 


113 


106 


99 '2 


B2-1 


85 '1 


24-19 




100 


124 


117 


110 


103 


961 


89 '3 


82 '4 


23-44 




The length LslsiiUl'l li' 


nrfeuwe 


10 ft. Stl 


d£-. S b 


Mid not 


emoret 


an 10 ft 


• The diameter 11 sli 


uid nil 




r for an 






linn that 




.' When Alii the distl 


■ 

n'>!\Vi 


i-,r,].".. i 

1,1 tor '1 


able To. 




a trad. 


ben the 




.;,.,,!; :,.,,.. „„, ,A, ,-,:,! 1 

111.' Humoral N alimlli 


-■ til km 


r..iii tli.: 


column 


under 11 


distin- 




D^l)i»li:>.'li-r .,( flHTIfl 


t,- tin- i 

-e In tncl 


e*. "" H 


.,....., i.- i 


,.__!!,-., 


: 






L= Length H'J"riiiv,.i.. L - 


n feet. 


I 


-1-t. 




"O 




^ 


. 

















iS2 PURNACES PLAIN CYLINDRICAL. Table Kd. ft 


: 


Iron Plates J inch thick. 


_£ 


Pressures and Nnnwraii for Lengths and Diameters. 


1? 


Humeri. 


m 










D 


E 




a 














N 






1W. 
















'■ 




10 






















15 




















: . 


20 






















|30 




















: 


35 




















\ 


40 




















\\ 


45 


500 


472 


444 


417 


389 


361 


338 


7l" 


\ 


50 


450 


425 


400 


375 


350 


325 


300 


70 


l - 


65 


409 


336 


364 


341 


318 


295 


273 


-;ti « 
.;■>■:■ 

5S-K 

■,;■■:'.■■ 


60 


375 


354 


333 


313 


292 


271 


250 


65 




327 


308 


283 




260 


231 


70 


321 


304 


286 


268 


250 




214 


75 


30O 


283 


267 


250 


233 


217 


200 


52 -ffl 




80 


281 


266 


250 


234 


219 


203 


188 


60 




B5 


265 


250 


235 


221 


206 


1B1 


176 


■17 w. 




90 


250 


236 


222 


208 


194 


181 


167 


44-44 




95 


237 


224 


211 


1B7 


184 


171 


158 


4S'U 




100 


225 


213 


200 


188 


175 


163 


150 


W 




105 


214 


202 


190 


179 


167 


165 


143 


S8-1 




110 


205 


193 


182 


170 


159 


143 


136 


-,'.:;.'. 




115 


196 


185 




163 


152 


141 


130 


:u-rs 




120 


138 


177 


167 


156 


146 


136 


125 


S3-J3 




125 


180 


170 


160 


ISO 




130 


120 


39 




130 


173 


163 


154 




136 


135 


116 


30-" 




135 


167 


157 


148 


139 


130 


120 


111 


■:■: a 




140 


181 


152 


143 


134 


125 


116 


107 


^■s; 




I4S 


155 


147 


138 


129 


121 


112 


103 


u; ■:■'.' 




150 


150 


142 


133 


125 


117 


108 


100 


■:<• ■;;■ 




155 


145 


137 


129 


121 


113 


105 




i=l-sl 




160 


141 


133 


125 


117 


109 


102 


99-8 


2S 




The length L should dbtbt exceed ID ft, and Q - 1 should not lie more than 10ft 




• The diameter D slinnl.1 /■■■' lie -n.ji.v Tin- ruiy clvcii pressure than thai 
n]ijii'sirt (Ijl- j ■ 4- .. ■ r i it--.. .in.; ji, i;,;.. i :,'■!■■, Inif niair ft fe*i. 






t When Al U < (i.-ticmiMiin-j leUer, 'LiMe .\.j. 7L- limy lie naeil m-Iiuh the 




bngthdoMDtX sioeed ■;-(■■■■:, he*. ' 

Ttie mnm-inl S -.V.'iM ;!!".-,.v he Ink™ Irra.i the culumn under the dbtla- 






t-lli-hlns letter il[>p] ii:i!-le- ti. tile ■-.<-■ illlil ■H'! — i ' ■" the Riven pressure. 

D = Ui»roeter of furnace in inches. .N - Numeral applicable to the OH. 






1 L- Length ottaroace in feet. —-1 = 1-. ^"0. 













FURNACES PLAIN CYLINDRICAL. 


Table No. 7*. 


1 


Iron Fbtcn J-J inch thick. 






Pressures and Numerals for Lengths and Diameters. 




ttufunn. 


slj 






















N 












608 




St) 


452 


423 


895 


867 


389 


7l" 




462 




:i1 


HI 


386 




381 


808 


70 




423 




M 


376 


353 


820 


80S 


282 


66 67 




391 


369 


347 


326 


804 


282 


261 


62 5 




363 


343 




302 


282 


262 


243 


fit, 83 




336 


320 


301 


2S2 




245 


236 


66 '56 




816 


300 


282 


235 


247 




212 


'■ ■ ■ a 




399 


282 


2M 


219 


232 


216 


196 


60 




282 


267 


251 


235 


220 


204 




47 22 




267 


253 


238 


223 


208 


193 


178 






251 


210 


226 


212 


103 


168 








212 


228 


215 


202 




176 


161 


10-43 




231 


218 


205 


192 


180 


167 


154 


38-64 




221 


206 


166 


184 


172 


160 


147 


3t;-!Hl 




212 


200 


IBS 


176 


165 


153 


111 


35-42 




203 




■;; 


1S1 


16S 


158 


147 


136 


34 




195 




if. 


17* 


163 


152 


141 


130 


L-.-J-i!;. 








7S 


167 


157 


146 


136 


125 


81 18 




181 




71 


161 


151 




131 


121 


:.;<Kir; 




175 




as 


156 




136 


127 


117 


20-31 




169 






151 


141 


132 


122 


113 


23-33 




164 




SE 




137 


127 


118 


100 


27-12 




159 




GO 


141 


'132 


123 


115 


106 


26-56 




length L should uev.itei.Md 10 ft., luid =j -1 should not 


.cm '.re tli an 10 1 1. 


le diameter D should not be jm-atcr for anr given p 
l.e the jnvtni pr.sslire in CIiIh tabic, lillt Tia/t be Imt. 


essure thau that 








Iit'ii u in tilt 'lisliiisuishijig leltci, Table No. 78 ihpj 


le lined when the 










numeral K should always be taken from the column 


mder the diltih- 




ng letter applicable In llie case and "i.In.Hte the given 
Ulaiucter of furnace in Inches. N = Numeral amdica 


rcMiire. 

le to the uk. 




Lemrtto 


*"■"'■** i-" 1=L W" 


\ 


Li^Li^Li^Li^Li^Li^Li^k^H 


M 













j&, FURNACES PLAIN CYLINDRICAL. Table > 






Ircm Pk 


,es -j^c inch thick. 




Pleasures otid NufTiera 


x for Lengths and Diameters. 




hi 


NnnMb. 






























N 






i 


















10 




















IS 




















so 




















u 




















80 




















U 




















40 




















u 




















50 




















OS 


SIS 


489 


460 


411 


403 


374 


345 






so 


476 


448 


422 


SM 


369 


343 


:<i6 






BS 


433 




389 


365 


341 


316 


292 






70 


407 


384 


362 


339 


310 


294 


271 






75 


330 


359 




316 


296 


274 


253 


■ 




80 


ssa 


338 


316 


297 


277 


257 


237 






81 


git 


316 


29S 


279 


261 


242 


223 


: : : 




90 


HIS 


299 


281 


264 


246 


229 


211 


60 




95 


800 




206 


250 




216 


200 


47-8J 




106 


286 


209 


253 


237 


221 


208 


190 


45 




U)f 


271 


208 


241 


226 


211 


196 


181 


42» 




110 


259 


244 


230 


216 


201 


187 


173 


40-91 




IIS 


248 


234 


220 


206 


193 


179 


166 


39-13 




130 


257 


294 


211 


198 


185 


171 


158 


37 '6 




126 


223 


216 


203 


190 


177 


165 


152 


38 




130 


219 


207 


195 


183 


170 


158 


110 


34-62 




135 


211 


199 


188 


176 


164 


152 




33-33 




140 


203 


192 


181 


170 


158 


147 


136 


32-14 




Its 


198 


185 


176 


164 


153 




131 


31-08 1 




160 


190 


179 


IBB 


158 


148 


137 


127 


30 




155 




174 


163 


153 


143 


133 


122 


2!) 'flii 




160 


17S 


168 


158 


148 


138 


129 


119 


28-13 


fehWH**!—*™^ 


J lOlt. and j-lBhoLlilnotheniorotbanlon. 




• The diameter 11 should no( 


..: cr.'Mor fi.r any tfiveu pressure t 




liil.k>. Hut may beta*. 












Till.' liuin:r,ll N' slli. 111. 1 ;,li|-:,v,i 


be takou from the column ands* tlic djitia- 




gutshiug letter applicable to tlie u 
!l = lliuiiicLer of fiirnauo in tndi 


-i: ;n ni ■■]>] - ■■'!!■.■ th.' dvn preaenre. 
es. N = Sumcralfl|iplkiilila to the au». 




L^Length o//nruscfl In leet. 












_ 
■ 




IBON BOILBBS. 187 

FUBNACES WITH FLANGED JOINTS. 

Iron Plates from % inch to % inch thick. 

Lowing these notes is a table specially intended for furnaces of 
diameters, made of rings welded longitudinally and flanged at 
w and, when there is more than one ring, riveted together so 
Ik to form a complete furnace, and for furnaces whose length is equal to 
Efeihorter than that given opposite the thickness, being dealt with and 
^sd in the column "maximum lengths for thickness." 
t This table is only intended for furnaces made of the highest quality 
f iron, and when the length, or the distance, between the centres of 
of the rings, when they are made of more than one ring, does 
exceed that given in the column headed "maximum lengths for 
1 ;" when the length, or the distance, between the rings exceeds 
given, the pressure or other particulars should be found from the 

Odes No. 65 to 78. 

► ■ 

'■■ N— Numeral for pressure. 

£.£ —Constant for thickness. 

S* D— Diameter of furnace, in inches, outside. 

t I —Length or distance between centres of flanges, in inches. 

KB -Working pressure, in lbs., per square inch. 

r l - D. 

r N 

? C-ND - I. 

h ND + J - 0. 

r - C-l 

£•(1) The maximum diameter a furnace should be for a given working 
Iffwure, if the thickness of iron plate and the length, or the distance, 
6 inches, between the centres of the flanges be known, may be found 
■y subtracting the length, or the distance, between the centres of 
■Ulges, in inches, from the thickness constant opposite the given 
gnckness, and dividing the result by the numeral opposite the given 

grasure ; or, the diameter should not exceed — ^-. 

If the thickness of the iron plates of a furnace be % 6 inch, the 
ength, or the distance, between the centres of flanges 24 inches, 
he pressure required 150 lbs., and the maximum diameter has to be 
tateimined : — 

Then, if 24, the length, or distance, in inches, between the 
centres of flanges, be subtracted from 177*843, tVve cot&X&t&AwhA. 
opposite the thickness, and the remainder divite&Vj VWfc^^&ft 
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FURNACES PLAIN CYLINDRICAL. 


riDLB No. 77. 








Iron Plates | inch thick. 












Pressures and Numerals for Lengths and Diameters. 






■ .: 


Nume«H 


u 





































* 


N 




6 
















-. 






10 






















IG 






















20 






















BE 






















30 






















35 






















40 






















45 






















GO 






















65 






















SO 






















65 


541 


511 


481 


461 


42*1 


381 


361 


71 






70 


502 


474 


446 






363 


33n 


n 






76 




443 


417 


391 


865 


839 


313 


■ -.<: 






SO 


439 


415 


381 


366 


342 


317 


293 


6S1 






86 


414 


381 


36H 


346 


822 


299 


276 


:■••' 






SO 


Stfl 


868 


347 


Mt 


304 


282 


260 


•j'6 








370 


350 


3X8 


308 


288 


267 


247 


68 <l 






100 


352 


332 


5TS 


293 


273 


254 


234 


60 | 




105 


336 


816 


288 


279 


260 


242 


223 


47 « 




110 


320 


302 


284 


2flfl 


249 


231 


213 


45 tM 




ne 


306 


239 


272 


2F6 


238 


221 


204 


43 i- 




120 


283 


277 


260 


244 


228 


212 


195 


4i e: 




ias 


281 


260 


250 


234 


218 


203 


188 


40 1 




ISO 


•J 70 


256 


240 


226 


210 


195 


180 


3S-4) 




18* 


260 


246 


231 


217 


203 


188 


174 


3704 




HO 


251 


237 


223 


209 


195 


181 


167 


3571 ' 




145 


242 


228 


216 


202 


189 


175 


162 


34 46 




160 


234 




208 


196 


182 


168 


1G6 


33 33 




166 


227 




202 




176 


164 


151 


32'2« 




|«0 


220 


208 


185 


183 


171 


159 


146 


31 -25 


Iln 


ength L should never eiceed 10 11. , and ^ - 1 should not 


be more t 


union. 




■ i 


; diameter 11 shiiuM not- he greater fur miy riven p 
e Itie pi Vi;n |>ressiire in this tutile, Lilt may be lot. 


esaure t 


Ian that 




;;;; 


nil At 13 till- iii,li:ii..:l iHl.il)!.- 1,1 (r,r, Tllblo No. 7(J niny 

numeral NsluinlM altm he taki'u frnm the rolunin 


be usee! v 


hen Uu 




inlir t) 








K letter niiclleutilL- t- :li- i.a.n ami ■ -| .] .. .-.l< c- the Kiven 
liiainclcr "I furnace In Inches. N = Numeral :i],|.li,;. 


'■'■■' 


cue. 




L= 


length o 


furnace 


D feet. 


^ 


-\ =i. 


\.Vi~ 


■B. 










FURNACES WITH FLANGED JOINTS. 

Iron Plates from % inch to % inch thick. 

lowing these notes is a bible specially intended for furnaces of 
iry diameters, made of rinfp welded longitudinally and flanged at 
ids, and, when there is more than one ring, riveted together so 
form a complete furnace, and for furnaces whose length is equal to 
Tter than that given opposite the thickness, being dealt with and 
in the column maximum lengths for thickness." 

■ table is only intended for furnaces made of the highest quality 
3, sud when the length, or the distance, between the centres of 

■ of the rings, when they are made of more than oue ring, does 
Leeed that given in the column bended " i minimum lengths for 
mss;" when the ltiijrth, or (lie di-biiicc, between the rings exceeds 
oven, tho pressure or other particular;; shuuld be found from the 

No. B5 to 78. 
'Numeral for pressure. 
Constant for thickness. 
Diameter of furnace, in inches, outside. 

P distance between centres of flanges, in inches, 
pressure, in lbs., per square inch. 
O-ND = I. 
ND + i = C. 



I 



C-l 



' N. 



The maximum diameter a furnace should be fer a given working 
re, if the thickness of iron plate and tho length, or the distance, 
ues, between the centres of the Ilnuij.-.H be known, may be found 
btracting the length, or the distance, between the centres of 
i, in inrltrx, from [lie thickness ciuist.'iiit opposite the given 
rasa, and dividing the result by the numeral opposite the given 
re; or, the diameter should not exceed ~^-- 

Jie thickness of the iron plates of a furnace be °/ ia inch, the 
i, or the distance, between the centres of llim^es 2i inches, 
assure required 150 lbs., and the maximum diameter has fc 

Then, if 24, the length, or distance, in inches, between thn 

intres of flanevs, he -nl.'tractcd from 177'b!'i, tYie. cmeAsirtAwaA 

osite the thickness, auJ the remainder dWvM.\>"j ViW,, 1 '' " 



Cte the thickness, am 



"' 3*7963 
r. say, 40% inches. 
(2) Tho maximum length, or the distance, in inches, between 






centres of the (lances of a furnace, can be determined if tho wortn)( 
pressure, thickness of iron pi it'. 1 -, and diameter are known, by nrulB- 
plying the numeral, opposite the given pressure, by the diameter ibJ 
subtracting the product from the thickm-.^ constant opposite thegi'w 
thickness ; or, the length, or distance, in inches, between tho cent™ i\ •■ 
Hunt's, should not exceed C-ND. 

If the working pressure is rei.*um--d to he 135 lbs., the thickneri-T 
the iron plate % inch, and the out.-idc diameter SI iuches, and tbl 
maximum length, or distance, in inches, between the centres of fiiDgN 
Iins to be determined:— 

Then if 3*4171, tho numeral found opposite the pressure, 13S, 
be multiplied by 31, the diameter, and the product aubtnlw 
from 106-75, Ike constant found opposite the thickness, %, lln 
remninder is the maximum lungtli, or distance, in inches, b-.-tvu-.i 
the centres of the flanges, 

or, 3*4171x31 - 105-98, 
and 168*75-105*93 - 50*82 - 
or the maximum length should be, say, o0% inches. 

(3) The minimum thickness of iron plates of a furnace cm kt ■ 
determined if the working pressure, di.iun'ter ami length, or distUW. ■ 
in inches, between the centre*- of the flanges, bo known, by adding "A" : 
length, or distance, in inches, betwi-en the centres of the Hangf- *"* 
product of the diameter and the numeral opposite the given p 
or, tho thickness constant should not exceed ND + Z. 

If the working pressure is required to be 100 lhs., the outafr 
diameter 3(5 ii^ms, ami I he length, or -■ . -. ; ™ ■:--.-. t»-t-"tv-.-n the contnW 
Ilangc3 24 inches, and the minimum thickness of tho iron plate but" 
be determined: — 

Then if 24, the length, be added to the product of 2*531!, n» 
numeral found opposite 100, the working pressure, and 35, lb" 
diameter, tho result is 115*1, which is practically (he c* 
fonnd opposite %, the thickness, 

or, 2*5312x38 + 24 - 115-1 - C, 
which gives % inch, t! • thuknrs* ..f the plate. 

(4) Tho working pressure fir a f-rr.ace made of iron plates, if tin 
thickness, diameter, and length, •■: distance, in inches, between tho 
centres of the flanges, n kuu»n, ■-■■■■i*. lie found opposite the nnnienl 

obtained by subtracting the lomjt.U, in xnciica, xiqiq. tt* ■ih'irh-n'ji 



O \WDltl* 



IBON BOILEB& 1 89 

>nstant, opposite the given thickness, and dividing by the diameter ; 

C — I 
*, the numeral should not be greater than -jr- . 

(5) If the thickness of the iron plate be % 6 inch, the outside diameter 
3 inches, and the length, or distance, between the centres of the 
inges 20 inches, and the working pressure is required to be 
etennined: — 

Then, if 20, the length, or distance, in inches, between the 
centres of the flanges, be subtracted from 135*656, the constant 
opposite 7 /<j, the thickness, and the remainder divided by 36, the 
diameter, the result is the numeral opposite which the working 
pressure is found, 

or, 135-656-20 - 115*656, 

. 115*656 on „ ft 

and — gg — - 3*212 - N, 

which is slightly in excess of the numeral found opposite 125 
lbs. pressure ; therefore, the working pressure is, say, 125 lbs. — B. 

Whan furnaces are made with flanged joints, it is well to have the 
idius of the flange on the fire side about 1 '5 inch. 
The flanges should be kept as near the original thickness of the 
late as is practicable, and after all heating, welding, and flanging is 
>mpleted, the lengths should be efficiently annealed before being 
veted. If there are any signs of defects in the flanging, the defective 
ogth should not on any account be used. 

The distance between the edges of the rivet holes to the edges of the 
inge should not be less than the diameter of the rivet. The rivets 
lould be of good size, the diameter at least % inch more than the 
dckness of the plates, and the heads should not be too large. The 
>pth of the strip or ring between the flanges should not be less than 
tree times the diameter of the rivets, and the thickness may be about 
le half the thickness of the furnace plates. To make a first-class job 
le ring should be turned. 

The holes in the flanges should be drilled ; but when not drilled in 
ace, they should be drilled sufficiently less in diameter to insure that 
hen rimered out, fair and perfect holes are formed. It is advisable 
1 have a little taper in the holes in each flange ; this will allow the 
iads of the rivets to be kept of moderate size. 
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FURNACES WITH FLANGED Table 
JOINTS. 
Iron Plates from J inch to f inch thick. 
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rUHNACES, CORRUGATED, CYLINDRICAL. 
Iron Plates from V, Inch to % inch thick. 

la Tables Noa. 7B and SO, immediately following tbeae remarks, 
Kimum diameter, the working procure, and I lie thickness of Iha 
an be determined when the plates, of which the furnaces »ro 
ire of tho higkeit quality. 

tables are only intended for furnaces which aro machine-made 
sn the pitch of the corrugations is 6 inches, the depth from top 
ligation outside, to bottom of corrugation insidu, not less than 
W, and the plain parts at ths ends not mora than inches in 
When the corrugations are not mode by machine, the working 
e should not be so groat as tliat found by the tables, as furnaces, 
hey are not corrugated by a machine, are not so reliable, 
mean diameter, for the purpose of determining the pressure or 
as, is half the sum of the two outside diameters, the one being 
easured from the top of the corrugations, the other from the 

of the corrugations; i.ir, tl i ■ ■ mum of ll.r maximum and minimum 
srs inside, pins four times the thickness of ihe plate divided by 

uals the mean diameter. 

dean diameter, in inches. 

Thickness, in inches. 

iVorking pressure, in ]hs,, per siinnre inch. 

maximum mean diameter, in incites, to which corrugated 
a should be made, if constructed of iron plates of the highest 
, the thickness of plate and tho working pressure being deter- 

is found in tho column under the. given iliiekness of plate, and 
e the given pressure ; or if tho pressure and diameter be deter- 

the thickness to which tho plate should be made is found at 
id of the column above the given diameter, opposite the given 
a; or the pressure for a known thickness and diameter is that 
opposite such diameter in the column under the given thiek- 

ie pressure is required to be 100 lbs., and the thickness of the 
,te is % inch, and the maximum mean diameter is required: — 
rhen, opposite 100 lbs., the pressure, and in the column under 
inch, tho thickness, 45 is found, which is the m 
injetcr in inches. 

45 - D. 
e pressure is required to be 100 lbs,, the menu diameter 45 inches, 
i thickness "f 1 1 1 ■:■ iron plate lias to lit; determined: — 
rhen, opposite 100 lbs., the pressure, 45, the diameter, is 
rod in the column under % inch, which is " 
c the iron plate should ha, 

Jiinch - T. 
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If tbe working pressure has to be determined when the thidmeat 
the iron plate is % inch and the mean diameter is 46 inches: — 

Then, in the column under % inch, the thickness, 45, ta 
diameter, is found, and opposite it the pressure is 100 Ifafc 
which is the maximum working pressure in lbsi 

100 - B. 

If the plates of which iron corrugated furnaces are made, are M 
entirely free from laminations, they will be sure to become defectirta 
a very early period of their existence. 
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Iron Plates from l '/ 3 , inch to % inch thick. * 
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FLAT SURFACES, PRESSURES, PITCHES, 

AND SURFACES. 

Steel Plates. 

the tables numbered from 81 to 109, which follow these notes a; 
rks, pitches are given from about 21 inches to 3j£ inches, aj 
ces, from about 140 square inches to 12% square inches, with tl 
.lies* of plate* and pressure* suitable lor the different pitch 
mrfaces, according to the particular condition* under which t 
urea, pitches, and surfaces are applicable. The pressur" 

G lba. to 165 lbs. per square iuch. The thiclniesBei 
i range from %, to 1% inch, each table advancing by %, 
ah. 

■ ■ following notes mid iviiiiiks will facilitate the use of the 
.:- 

e distinguishing letters over the different columns in each tuble, 
to the conditions under which the pitches and surfaces are 
bla for the working pressure, opposite the particular pitch and 
ce, when the plates are of the thickness given at the head of the 
; and consequently opposin; (In- pur-lii/uhir pressure will bo found 
>itches and surfaces suitable for tlic working pressure for the 
uess of plate at the head of the table. 

8 following are the conditions to wln./h .-nrh distinguishing li iter 
le tables refers, showing under which distinguishing letter the 
es and aurfacos should bo looked for in the table for the suitable 
ncas of plato, 

guuhiog Distinguishing 

If the plates are nn( exposed to the impact of heat or flame, 
and the stays are fitted with nuts and strips of at least 
the thickness of the plates they cover, and of a width 
Dot less than % the pitch of the stays, and the strips 
are properly riveted to the outside of the plates, then 
the tnaiimnm working pressure is that found opposite 
the pitch or surface in column, . . 



If the plates are not ex posed to tin; mijuii't of heat or flame, 
and the stays are titt-d with nut* and washers of at 
least the thickness of the plates they cover, and of a 
diameter not less than % the pitch of the staya, and 
' 'ted. ■' 



plites, th 
htmdopp 



properly riveted ' 
le maximum working BrcBSAHe i? 
opposite the pitch or surface in column, . . ^v 
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Or, if W-working pressure, p — pitch, S — surface, and T-thki- 
ness of steel plate, and if A!— B,— C,— D,— E,— F^,— r C.,— H, and 
I,, are the letters at the heads of the different oolumtw, ::■ . 
culnmus where the surface applicable to the ease must be loukrd for, 

(1) To find W whenT-% inch, S-2E6, p-16, and B! thedii- 

tinguishing letter of column iiuiii which the surface or pitch imistbt 
selected. 

In the Table No. 91 for '/ it inch ste< 
surface 256 is found, nnd op]>osite the e 
the working pressure required to be found. 

;3) To fini 
inguishing 
ooke-d for. 

In the Table No. 91 for %, inch steel plates, opposite 75 lis. 
in column B., 256 and 16 are found, which are the surface im) 
pitch required. 

(3) To find T when W - 75 lbs., 9 - 256, p - 16, and B, 

the distinguishing letter of column in which tho surface must be 
selected : — 

The surface and pitch are large, but as the pressure ia onlf 
moderately high anil there are riveted washers, the steel plats 
need not be thick, and on looking down the Tabic No. 91 for *{, 
inch steel plates, opposite 75 lbs. in column B, are found 258 toil 
16, therefore T — °/, inch, which is the thickness of steel [>lit« 
required to be found. 

If in any of the foregoing examples the pitches only, or the snrfaca 

only hml hrtn under enn ^deration intend of inith pitches and aurfacel, 
:)w in< -Llii.nl of ascertaining either would have been exactly the same; 
as tin; pitches and surfaces are in each ens. giv.T.i opposite Ihc prcssim! 
under (he distinguish in;: Idler :i| .]>lii-.il.li- to the case. 

The pitches are given in inches and decimal parts of an inch, tin 
latter can, if required, be easily converted iuto vulgar fractions, and 
when this ia done, if tin- di-.-irr-.il purl is not found equal to, say, '/iith 
part of an inch, it ia advisable in practice to make the pitch to 
the sixteenth below, and such a small difference will be on the side 
of safety. If, for 1 vini[ile, the pitch iu the Table be 1077 inches, 
it may in practice bo 10% inches, if vulgar fractions l>e preferred to 
decimals. 

As it is desirable that Bat lurfkeea ihonld bo supported by stays 
forming squares, the following table? have linen prepared for surfaces 
with stays pitched in squares or nearly so. When, however, there isi 

raile diffiirtmco in the pitahea, it ia Oioufc\i\. ^vaAsoX fta\ *■ V, 
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pressure should no* be so gnat; therefore, when the surface to be 
supported is obtained by the product of two pitches which are consider- 
•My different, the pressure which may be used will not be that oppo- 
site the surface, but may be easily found. 

For example : — 

If the pitches are as 4 to 3, the pressure opposite the surface or 
product of the two pitches may be reduced about 4 per cent. ; 
when as 8 to 2, about 8 per cent ; when as 5 to 8 about 12 per 
cent. ; and when as 2 to 1, the reduction of pressure may be about 
20 per cent 





200 FLAT SURFACES. Tablk No. 81. L 
PresEurua, Pitchos, and Surfaces. 
SteBl Plate J inch thick. 


2 . 

-- = 












pifh 


.-,!„, 


FtMh 


■ml,.; 


Pitch 


Snrrnce 


Fleet, 


S.„!„„ 


1'ii.h 


.,„■,,, 


' 5 

LO 
U 

20 

2S 

:!0 

:sr. 
40 

1.1 

r.O 
H 

■;•■ 

"ft 
75 

i-D 
*S 
im 
nr. 
1 1 .it 
n.-. 
no 
LIB 
12. 
I-.:.'. 
::■■ 
;-.:■. 
: ] ■ 
II;-. 
ir.ii 
i ;.r. 
ISO 


18-42 
16-00 
14 "36 
18 -14 

12-20 
11 '44 
10-82 

B-46 
910 


2Ji;-o 

208 -0 
172-6 
118-8 

isro 
117-1 

SB -3 
82 -B 


17-84 
15-50 
13 'Bl 
12-78 
11 -S3 
11 -OS 
10-49 

8*56 


318-5 
240-3 
li'3-5 
KJ-J-2 
139-9 
123'1 
uo-i 

91 -2 

84-1 


ii 

17 
14 
12 
11 
10 

8 
7 
7 
7 
7 
6 
B 
6 
6 
6 

e 

G 
5 
S 

5 
G 

■;■ 

G 

5 

4 

4 
4 


84 
73 
44 
49 
76 

17 
68 
27 
92 
62 
35 
11 
90 

54 

■23 

"■£■ 

.-2 
76 
62 
48 
38 
■25 

OB 
-96 

80 

72 


•q.tat 

318-5 

■21-C3 
182-2 
131 -U 
110-1 

84-1 
76-4 

62-8 
58-0 
54-0 
50-6 
47 e 

46-0 
42-7 
407 
38-8 
37-1 
35'0 
33'2 
31-5 
30-1 
287 
27-8 

25'5 
24-6 
23'8 

22-3 


16 94 
13-91 
12-10 
10-88 
9-98 
9*29 
8-73 
8-27 

7-55 
7-27 
7-02 
6-79 
6-59 
6-41 
6-25 
6-09 
5 'BO 
5-73 
5'57 
5-43 
6-30 

tvia 

6-07 

4-87 
4 '88 
4-79 
471 
4'63 

4-50 


•>ir2 
i ;•:;■:. 
146-6 
118-5 
99-7 

76-3 
68-5 

67-1 
62-8 
49-2 
46*1 
43 -5 
■11-1 
3:oj 
37 1 
34-8 
32 -8 
310 
29-5 
281 
28-8 
267 
24-7 
23-8 

22*2 
21-5 

20 -s 


M 

1(1-00 
1314 
ii-n 
10 29 
9-46 
8*80 
8-27 
7-84 
7-48 
7-17 
6-90 

6-45 
6-27 

tiT'l 

B-SB 

G-69 
6*52 
5-36 
5-22 

5*10 
4-98 
4-88 
4-78 
4-60 
4-61 
4-53 
4'46 
4 39 
4-33 
4-27 


mi 

mi 

1114 

liW-0 

m 

774 

m 

m 

i' '•■ 
■J! ■ 

4i ■; 
H!i:i 
37 1 
34 '5 

?,-!■* 

;-n-i 

w: 

■2?v. 
2-M 
■21- 
is* 
22 .- 
220 
21-2 
20-6 
IB* 
10-S 
187 
18-i 




"A, 


•a, 


*C, 


*D, 


•E, 


5 


The 

vlli.-ll 

i the 


istin;; 


u'llir-l. 


letter 


S 


1C 


'■■ ■M'l 
■ill Ir 


s 


itotl 
those 


.: 1 

iiiitil 


iOBJ, 







FLAT SURFACES. 


Table No. 31 




Pressures, Pitches, mil Surfaces. 
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16 


5 


8-87 


15-0 




88 


14-8 








-Mil 


16 





3*80 


14 '4 




78 


14 1 








8 '94 


16 


6 


378 


18 'B 


3 


89 


13-9 








3-87 


16 





3-87 


13*5 


3-83 


13*2 








3-31 




a 


8*61 


13 


3 57 


12*7 








3-75 


14-0 


S'55 


12 '6 


3*51 


12*3 








•F,0, 


*H, 


*rGi 


*l~i 






column refers to 


the con 


iili.'lis 


o distinguishin 


fi letter in cell 


b the [pitches ami aurfai:cn are -ipj-Jical-le ; tl 
leir distinguishing hitters, will Ira fauuA iro 
these Tables. 




iliniis, 




'A-'.'.l'.:. 






, 





M2 FLAT SURFACES. Tabib No 3X.fi 


Pressures, Pitches, and Surfaces. 


Steel Plate jfc inch thick. 1 


y 


*M 


,B ! 


•n 


"D, 


•E, 


Fitch Sartadi 


Ptah |swf.« 


Plich [surttee 


FUA 


;,>!,.- 


Plich 


*-.. 


It*. 


tot. 


H. ™ 




S ,,. Ins. 


m 


«,. h. 


in,. 


■g. m. 


tat, 


... r,. - 


10 










19 


60 


384-1 


18-61 


3.HV3 


17-Be 


siie j 


15 


2(i-2:'i 


I0VI--3 


19-60 


3S-M 


16 


06 


2 -,.-■-(! 


15-28 


232-8 


14-41 


207-6 


20 


i r ■ r-ij 


:j!.i«-f. 


17-01 


289-6 


13 


Hi 


1 95 -0 


18*27 


176-1 


12*4 


i ;.;■* 


25 


If. 7 4 


248-0 


ir---jo 


ii2-S 


12 


64 


157-2 


U -Si 


1421 


11-27 


wn 


30 


14-41 


•iO/'fi 


18-99 


195-0 


11 


49 


132-0 


10-H2 


119-4 


io-:i:5 


VIS -?l 


35 


18-37 


178*8 


12-96 


168-0 


10 


67 


114-4) 


1018 


10;-! -2 


S-'Jl 


40 


12-54 


i r.7 -2 


12-15 


147-7 


10 


0-1 


100-6 


954 


91-0 


9-031 «J,\\ 

8,l5 \ «A 

7-& 1 \ *ril 
7-2* \ S 


45 


11-85 


140-4 


11-49 


132-0 


8 


48 


L'U-n 


9-03 


81-6 


50 


11 "17 


127 '0 


10-92 


118-1 


9 


03 


81-e 


8-60 


74-0 


65 


10-77 


118-0 


10-44 


108-1 




64 


74-7 


8-23 


67-8 


ao 


10-33 


106-8 


10-02 


100-6 




30 


69-0 




82-7 


65 


0-95 




!'H:. 


93 2 




01 


(j VI 


7-64 


58 B 


70 


S-61 


92'4 


9-32 


87 '0 


7 


74 


60 '0 


7-39 


51-6 


75 


9 31 


86-6 


9-03 


81'8 


7 


61 


GS'4 


7-1 ti 


51-8 


60° \ *,. 


SO 
86 


9-01 


81-e 






7 


29 


53-2 


6'86 




6-02 1 tl 










7 


in 


50-4 


6-78 




C4* I « 


90 












93 


18-0 


6 '62 


43-S 


B'SJg \ 3 


95 










6 


id 


15-8 


6-46 


41-8 


6-1* J ! 


LOO 










e 


■■■1 


4-3 -S 


6 '32 


40-0 


5-0* 1 


105 










e 


48 


42-0 


8-19 




5 'SI ■ 


110 










6 


36 


40'3 


6 -OS 


36-7 


5-65^ 


115 










e 


23 


88-8 


5-90 


84-8 


S'Slf 


120 












12 


87-5 


575 


33-1 


6-3P/ 


125 










6 


88 


35-7 


5 '62 


31 1 


6-27 


: 


130 










6 


84 


34 1 


6-60 


30-2 


5-16 


^ 


135 










6 


71 


32-9 


6-39 


W0 


I-OI 




no 










6 


60 


31 B 


5-28 


27-9 


4-97 


145 










E 


49 


SO'l 


5-18 


26-9 


4-88 


150 










6 


39 


29-0 


5-09 


25-9 


.!■,, 


L55 










5 




28-0 


5-01 


25-1 


4-72 


160 










6-20 


27-1 


4-98 


24-3 


4-65 


21 - 




% 


*B, 


*C, 


•D, 


,E > J 


" Tho distinguishing latter in each column refers to the condition! / 


to which the pitches and stirlWi-s sin- ap'-litalile ; these conditions, 1 
with their distinguishing letters, will be found immediately pn- I 


/ceding these Tables. 



























1 


FLAT SURFACES. Table 


HO. 82 




Pressures, Pitches, and Surfaces. <vn *" 


tu»L 






Steel Plate ^j- i 


oh thick. 






if * r i G i 


**'i 


•rG, 


•I, 


i|_ Filer, [ Surf,™ 


path 


Surf.ce 


P«rr, 


Surface 


tm 


S-.tf.ee 


* 5 to,. 




20-36 


414-3 


2013 


iq. Ida 

4'.t.-;j 


lo"-87 


■Ji.v;, 




)! IfirM 


232 8 


14 49 


2101 


1434 


MS-fl 


11-21 


1257 




i? 12'5* 


157-2 


11-92 


1421 


11-78 


139-0 


9-26 


85 -8 




* 10-92 


119-4 


10-39 


108-0 


10-28 


105-8 


B-ll 


65'8 




? / B-83 


B67 


9'36 


87-6 


9-26 


85'S 


7-34 


53-9 




' 1 9-03 


81-8 


8 60 


74-0 


8-51 


72 -S 


677 


45-9 




/ 8 41 


70 8 


8 02 


64-3 


7-B4 


63-0 


0-34 


40-2 




/ 7-92 


627 


7"65 


570 


7-47 


65'9 


594 


35-3 




/ 7-61 


66 -i 


7-18 


613 


7-09 


60-3 


5-65 


30-8 




f 7-13 


51-3 


6 '84 


46 8 


677 


45'9 


5'24 


27*6 




r e-87 


47-2 


6-66 


43'1 


6-60 


42-3 


4 99 


24'9 




6 -82 


43 8 


6'32 


40 -0 


6-26 


39-2 


478 


22*8 




6-39 


40 9 


611 


37*3 


6'03 


36-4 


4-58 


21-0 




G-I9 


38-4 


5-86 


34 '2 


5-77 


33*3 


4'44 


197 




e-98 


857 


5-62 


31-0 


5-55 


30'8 


4-31 


18-6 




S-75 


83-1 


5-42 


29 '4 


5-36 


287 


4'19 


17-6 




B-56 


80-9 


5-25 


27-6 


6-19 


26-9 


4-09 


16-7 




S-39 


29-0 


6-09 


25 -fl 


6-03 


25-3 


4 00 


16 




S-23 


27-4 


4-95 


24-6 


4 90 


24-0 


3'89 


15-1 




G-09 


25-9 


4-83 


23 3 


478 


22-8 


379 


14'8 




-a -97 


247 


4-71 


22-2 


4-66 


217 


8-70 


13-6 




■4-85 


23 -6 


4*61 


213 


4-56 


20-8 


3-61 


13 




•4-76 


22 B 


4 62 


204 


4-47 


20 


8'68 


12-5 




■4-65 


21-6 


4-43 


196 


4'39 


19-2 








4-58 


20-8 


4-36 


18-9 


4*31 


18-6 








4-43 


20 1 


4-28 


18-3 


4-24 


17-9 








4'41 


19-4 


4'21 


177 


4*17 


17-4 








i 4-34 


18-8 


415 


17-2 


4-11 


16 '9 








\ 4-21 


18-2 


4-09 


16-7 


4-05 


16-4 








\ 4 21 


17-7 


4-03 


16-3 


4-00 


180 








\ 415 


17-2 


3-97 


16-8 


3-93 


15-4 








1 "« 


18-8 


3-91 


15-3 


3-87 


14-9 








I TiO, 


•n- 


*rQi 


•Ii 


* The distinguish ii 
Kuiob the pitches 


g letter ill each 


■'iSiiiini ri.TiTS to the eon 


i 1, i ( ■ 1 1 s 


mi) surfaces m 


-,jii'lii:iil)Io ; these com 
1 lie louai usxsis&afc 


itions, 




•h their distinguu 


dag btttm, ■ 


*3 ^"-A 


•jag these Table* 








x 



















w6 FLAT SURFACES. Tablb No. 84 




Pressures, Pitches, and Surfaces. 




Steel Plate ££ inch thick. 




El 


'A, 


**I 


*o, 


*Dj 


E*, 




Flteb 


,,;,r.,.. 


Fifch 


.„■„. 


PIU* 


-„■,-:,•, 


l-itcl, Surf*,- 


Pfc-h 


-,::.: 






IB, 




:„,. 


„ , - : , s 


,:„. 


s 'l- '" s 


J„». 


*t.b*. 


tea. 


..,.'■ 




[1! 


















2u : 7< 


J2.V, 




is 










1 3 -S-. 


368-0 


17-96 


322-8 


Hi-li. 


2^1 




20 


20 ; 7i. 


4-^-5 


20-05 


402-0 


Hi -4: 


270 


15-61 


243-6 


14-74 


21 M 




-s 


1S--.1 


344-0 


17-98 


322-8 


14-74 


217-2 


14-00 


i'j<i-f> 


Vl-2- 


ii;i'i 




30 


16 96 


2*7 -(i 


18-43 


270-0 


13-49 


182-0 


12-82 


K'J-| 


12-11 


]!-:■.' 




35 


15-7:! 


247 -4 


15-24 


2323 


12-52 


156-8 


11-90 


141-8 


11-25 


l-2-il 




40 


147.! 


217-3 


14-28 


204-0 


11-74 


138-0 


11-17 


124-8 


10-f-i 


IU1 




u 




193-7 














it-'.'!) 


SM 




50 


Vi-'l'L 


175-0 


V1--2 


164-4 


Ml ;-..■ 


111-6 


10 ^5 


1O1-0 


9-51 


!»■! 




55 


ia-63 














92-4 


9-10 


*2-S 




fin 


12-11 




11-74 










85-2 


8-74 


ru-i 




fi5 


11'88 


1 :j>i '0 


1 1 '30 


127-8 


9-34 


S7-2 


8-89 


79-1 


3-42 


?i-ii 




70 


11-25 






1191 




81-4 


8-59 






81 




75 


10 89 


118-6 


10-56 


111-6 


8-74 


76-4 


8-33 


69'3 


7-S3 


Kfl 




SO 


KJ-yfl 


111 -u 


10-24 


105-0 


8-48 


72-0 


8-08 


8;W 


7-1-1 


U< 




85 


10-36 


H. iS '-4 


9*96 


llll-l 


8-25 


68-1 


7-86 


61-9 


7-48 


-.;■- 




BO 




99-3 












58-8 


7-27 


B' 




95 


OH 


!>-CS 


9'45 


89 -3 


7-84 


81 "5 


7-48 


■-rti-f> 


7-10 


so- 




100 


it -51 


90-5 


9-23 


85 2 


7-68 


68-8 


7-31 


53-5 


6-94 


4f 




105 


9-30 




9-02 


at 


7-50 


56-2 


7-16 


51-2 


6-80 


J..- 




110 


9-10 


82-8 






735 


54-0 


7-01 


49'2 


S'68 


:■!■■ 




IIS 










r-so 


51 9 


6-88 


47 3 


6-63 


a; 




■ 










7-07 


60-0 


a -75 


45 -0 


9-4 j 


a- 




125 










6-94 


4,V2 


63 


ll-.i 


o-so 


-■:■-■ 




130 










6-82 


■it;-n 


6 52 


42-5 


B-Sd 


■>;■; 




1 :>5 










fi-71 


■)'■■ I 


6-42 


41-2 


B-lo 


;.-■■ 




■m 










6-81 


40-7 


8-32 


BB-9 


r.-s? 


351 




115 










6-51 


4-2-i 


6-22 


33 -7 


5-.SS 


it: 




15'! 










6-42 


1 1 -2 


6 -18 


■!7-!5 


6-73 


&• 




55 










• y-iS 


■K.i-0 


6-02 


y-j -i 


S'3 






1,-f.i 










(124 


39-0 


5-91 


34 9 


5-53 


;«'.' 






'Ai 


•6, 


* c l 


* D i 


E"i 












Thed 


.,1 in i .iLi- ;,:■]■: !i tti'i- in ■■:•■: li i.'i.U::iiu ivfiTs to tl.- 




In ivhir-h lljii I'Ui'lii"! ami surl'm-us itr.' ;i|ipliinbk ; these conditiodJ, 
H-itli their rli-stingnisliiug letters, will bu found immediately t"" 




/ceding these Tallies. 


J 







inn i»'i 
»*. mm 






Mi 






! -r 






!- 


o-s 


f -' 




«-a 


m 


■■ 


»-j 


Mi 


1 :t 


S7« 


:■" 




*M 


HI 


s-; 


n-7 


Ml 


Mi 


«« 


.' ;* 


l-fl 


SM 


m 


5'4' 


•»■» 


1 u 


; a 


ts-o 


1 ■■■:: 


va 


3*4 


ra 


s-r* 


25-9 


4f2 


Mfl 


25-0 


474 


Ml 


24-1 


Ma 


i-aa 


23-8 


4-69 


tn 


22-8 


4 '53 



The distinguishing tetlor in meli coin inn n-i, i . in i In . -m. 

[hich tLfl pitches mid surfaces Ml ■ppUotbll , tht ' 

il! r diatinguiahitig lutttira, will lie fuutul imm..lua.l\ ^,. 











zoS FLAT SURFACES. Table No. M 








Steel Plate {£ inch thick. 


ft 


*A, 


*B, 


*°i 


•D, 


% 


llmU IsiirflM 


Pitch 


H, I",,,. 


Pitch 




Pitch 


S,,(;„, 


Pitch j«mf. 


'-- 


to* 


•q.in. 


to.. 


,: L . to. 




„ b» 


-u 


..,. to. 


in.. 


„i. .1. 




10 
























III 










20 S5 


414-3 


iq-sw 


lff»-B 


!8*V4 


?;(■' i 




■ ■I, 










17*7 


312-2 


1R-7M 


281-6 


15-84 


■>[,1 . 




"i. 


19'BS 


ssa-o 


nan 


M73-ii 


15'84 


251 ■() 


16-06 


ii(;-5 


11 21 


•v.... 




;lu 


18-24 


332-6 


IV--I-- 


312-2 


14-10 


210 1 


18-77 


189*7 


13 01 


„.,• 




■'ii 


HJ-lil 


L!m) -0 


ia-38 


268-5 


13-45 


181*0 


IV 78 


1U3-5 


|. ( -,,s 


US ' 




.|.i 


l.V.vl 


WM -II 


15-35 


235-6 


11-81 


159-1 


11-99 


u;cs 


)!■:::( 


!:•:. 




.n 


1 1 ■■'!! 


S«W 


14-49 


210-1 


ll'i-2 




11-33 


I MR-IS 


1071 


11! 




f.n 


14-21 


2O2-0 


III -77 


1NH7 


11 -S3 


f.Vi. 


1078 


11 -3-2 


in-;" 


IU 




i... 


18-57 


1M-1 


18-16 


? 7.1*1) 


iirifi 


117-S 


10*30 


106*2 


97S 






,;<i 




lfiH-H 


111 'HI 










97 *N 




.-.; 




Hi. 


12-53 


1 fill -7 


1213 


147-3 


:..iu 


100-2 


9-53 


■■■■■* 


9 '02 


HI 










11-71 




B-67 




„...„ 


H47 


871 


<•' 




















7H-6 


H'U 


n 








ias-3 

121-2 


1 (i V'? 

10'68 


120-8 
114 


9 0- 


82-5 
78-0 


8*86 
8-41 


74-9 
70-fl 


8 -21) 
7*97 


671 


S"i 


11-01 




(III 


10-71 


114-8 


10-39 


108-11 


.S-i'.O 


74-11 


8'20 


57*2 


777 


an 




II--, 


io a 


109-1 


!,:■>:: 


10V1-7 


K-SS 


7U-4 


s-uo 


64 


7-M 


n 




Mil 


10-19 


1(14-11 


9-89 


97-8 


S"20 


HVra 


7-81 






tt 




iri.i 




W» 


9-H7 








7K4 


SN-fi 








i 10 




















:.-. 




Hi, 


9-55 


91*2 


»-m 


85'8 


7 69 


Men 


rut 


681 


8 '97 


« 




Hill 


9-3B 


87 -6 


9-03 


82-5 


i-55 


67-0 


7-30 


r.i -.' 


n-Hi 


« 


















7-H7 


6(1-1 








HHI 


B-02 


81 -8 






7-28 








6 'III 


u 




IM 










7lfi 






4H-K 




H 




lju 










7 '0.'. 


497 


H"7» 


45-3 


M< 






146 










e-94 


48'2 


(MH 


44-0 


'!-;)■; 






INI 










8 '84 


46'S 


6-63 


4*7 


■■21 






H>6 










674 


46-6 


8-41 


41-5 


fl'lS 






Hiti 










8-65 


at 


6 36 


40-4 


(■OS 






•A, 


"Bl 


* c i 


•D, 


•E, 


* The distinguishing letter 


n each column refers to the condition* 




to which the pitches and siir 


acea are ap'jlicalile ; these condition^ 
are, will be found immediately !*»■ 




with their distinguishing lei 


1 ceding thess Tables. 















„ 


FLAT SURFACES. ta«M r.. 4*1 


Prennrw, FUefcea, and OiufciM. wMtmiirf 1 




i*Btl Plate | inch thick. 


- 

- 


"F,G, 


"■» 


•rO, 




rv. -.-,. 


?1VU *ir!*.:e 


F-..-.6 ■■.,',,, 




i 


19-sa ni ; 










. 












. . ■ 




P 


. 




[ 








■ 




S 


. 


I mi :-i I ;»w i *>-> 1 


) 




*m r«i 1 J 




■ 






s-i» 


HT-2 






7*» 


aa-5 






7-«4 








7-41 








1 








1 


«ii 






S 34 


441 






«■*» 


444 






1 53 4i r 






mm *\ ■• 








■ 










: «. n " 








s ** «-> s-5i *i i 






; -• 




■ -* 1 










5M 


II< 






5 31 


•01 






5-4'l 


39-S 






5 3') 


. 








Jf-« 


»"H M"> • ' 






HI 


»-s 


r« «»-* 






--. >■ 


■ 1 


1 ' 


















* 2 - 


irrt-.ws 























210 FLAT SURFACES. Table No. 86. 




Pressures, Pitches, and Surfaces. 




Steel Piatt! £§ inch thick. 


i 


"A, 


*B[ 


*Ci 


* D i 


% 




Pitch 


Su,'!;-,, 


PltA l&ufeM 


Pitch [rtorfH 


Pitch 


-■,■■<:,.. 


Pitch 


.,,-.. 


in-. 

5 


in ; 


,-, 


T. 


*? 






,,,, 




'.".? 


-,.■ 




10 
1G 














20-68 


427*8 


i s> -r.2 


sei-'i 




20 




















■1<7-: 




26 






20-iii.i 


427-8 


16'94 


2ST2 


Hi -OS' 


269 1 


15 111 


•>-il-< 




30 


19 : 52 


381-0 


18-S1 


357 -S 


1.V50 


240 3 


14-72 


216*9 


13-91 


!:■:■■■: 




35 


18-09 


327-4 


17-63 


307-3 


14-38 


208 8 


13-66 


IN!>-S 


12-91 


lrlii-: 




■IN 


16-94 


287-2 


16-42 


-ija-ij 


18-48 


1817 


12-81 


164-2 


1-2-10 


1 1..:. 




J 5 


16-00 


266-0 


15-60 


240-3 


12*73 


16-2-2 


12-10 


i4>;-ii 


11*44 


::!l': 




M 


16-19 


281 '0 


14-72 


216-9 


12-10 


146-8 


11-51 


132-5 


10-SS 


\m 




EG 


11-51 


ill' ■£. 


14 "06 

13-48 


1977 

LSI 7 


11-56 
11-09 


133-8 
123-1 


11-00 


1-L-M 


1040 
9-98 


in' : 

9LW 
















65 


13-88 


179-0 


12-H7 


His -2 


1 L> ■(>•) 


111-1 


10-16 


103-3 


9-62 


B-l 




70 
















96-4 


9-29 


S6-3 




76 


12-49 








9-98 










ll-fl 




BO 


12-10 


uer, 


1174 


137 '8 


9-69 




9-22 


S,V1 


8'73 


76 ■! 




86 


11-78 


138-3 


irio 


1 3d ■<> 


9-42 


887 


8-97 


80-4 


8-49 


711 




BO 


11-44 


131-0 




123 1 


9-17 


84-1 


873 


76-3 


8-27 


en 




•'■:• 


11-16 




10-81 


117" 


8'94 


80-0 


8-G2 


72*6 


8-07 


154 




10» 


10'88 




10-65 


111-4 


8-73 


76 '8 


8'32 


69-2 




62-2 




10f. 


10-63 


113-1 


10-31 


!".;-t 


8-54 


72-9 


8-14 


6(1-2 


7-71 


sa-5 




110 


10-4CI 


\CH-2 


10-09 


101-8 


8-38 


69'9 


7-97 


63-6 


7-55 


57-1 




115 


10-19 


103-8 




97-7 




67'1 


7-81 


61-0 


7-41 


64'y 




i :::■: 


9-98 


997 


9-69 


93-8 




64'G 


7-66 


58 7 


7-27 


5-2-e 




126 


979 


96-0 


S) -50 


90'3 


7-89 


62-2 


7-52 


66-6 


7-14 


51 1 




130 


9 82 


92 -6 


S'33 


87-1 


775 


60 


7-39 


64-8 


7-02 


m 




135 


9 43 


89 '3 


<JI7 


841 


7-82 


68 -0 


7-27 


62-3 


6-90 


47 -t 




Mi) 








81-3 


7-49 


56-2 




61-2 




4f-l 




145 


9-14 


88 -6 






7-38 


51 ■! 




49'6 


ti-6-i 


44-; 




160 

1 55 


9-00 


Sl'O 






7-27 

7-16 


G2-8 
61-3 


6-94 


48-1 


6 ■:■;• 
6-50 


4-:-: 


8'84 


46'8 




160 










7 0hi 


194 


676 


45'G 


6-41 


til 




* A i 


* B i 


* c i 


•D, 


E *i 


* The distinguishing letter in each column refers to the conditions 




to which the pitches and surfaces are sppltcaiik- ; thesi 1 lU'inditious, 




with their distinguishing letters, will he found immediately (ire- 


/ ceding these is bios. 













. 


FLAT SURFACES. 


Table No. 86 




Pressorus, Pitches, and Surfaces. 


amlinutd. 




Steal Plats || inch thick. 






2 


* F i G i 


*H. 


"rGi 


•I, 


i 












I 


Pilch 


Snrf.ce 


CM 


surf** 


Pilch 


-■•■r 


HA 


.■„,!.>,■, 






l» 


«.** 


to 


H1.1H. 


to,.. 


«,. <m 


In.. 


■a. In.. 


20-68 


127-8 


19-63 


385-6 


19-42 


37*7-2 


15-12 


228 


7 






16-9* 


287 -2 


16-08 


269-1 


15-92 


i:5;.( -5 


12-43 


154 


-> 




■ 


11-72 


216-9 


13-88 


195-8 


13-84 


191-6 


10-83 


117 


; 




> 


13-22 


174-7 


12 56 


157-8 


12-43 


151-5 


8-75 


96 


! 




i 


12-10 


146-6 


11*51 


132-5 


11-39 


120-7 


8-95 


so 


2 






11-24 


126-6 


10-70 


114-4 


10-58 


112-0 


8-31 


68 


; 






lij-55 


111-4 


10*01 


100*9 




88-8 


7-85 


61 


s 






9-98 




9*50 


90'3 


9 40 




7-45 


66 


t 






8 '50 


80 'S 


9 05 


81-9 


8-95 


80-2 


7 11 


50 


t 




. 


9-09 


82-7 


8'66 


76-0 


8-57 


73-5 


6*82 


46 


;> 






873 


76-3 


8*32 


69-2 


8-23 


67-8 


6*56 


43 






i 


8-12 






64-4 


7-94 




6-31 


40 


i 




j 


8'U 




776 


60-2 


7-68 


59*0 


6-15 


37 


8 




i 


7-89 




7-52 


66-6 


7-45 


55 5 


6 91 


34 


■9 




) 


7-66 


58-7 


7-31 


63-4 


7-24 


52-4 


5-69 


32 








7 15 




7-11 


50-6 


7-04 


486 


6-50 


30 








7-27 


52-8 


6*84 


48 1 


6-87 


472 


5*33 


28 








7-10 


60-1 


6-78 


459 


6-71 


45-0 


518 


26 








6-91 




6-63 


43-9 


6-66 


43-1 


504 


25 








6-79 




6-48 


431 


6-43 


11-3 




24 






i 


6-66 


14'3 


636 


40-5 


6-30 


39-7 


4-81 








-. 


6-53 


42-6 


6-24 


38 


6-18 


38-2 


4-71 


22 






■> 


6-11 


411 


613 


37-6 


6 06 




4-61 


21 








6-30 


387 


5-89 


35-9 


5-B1 


34 8 


4-53 


20 






* 


6 -SO 




5-85 


34-3 


G-78 


33*4 


4'45 


18 






• 


6-OB 


37-1 


573 


32'8 


5-65 


32-0 


4-37 


19 






> 


5-96 


35-5 


s-ai 


31-5 


5-51 


SO -7 


4'30 


18 


5 




> 


5-81 


34-1 


5-50 


30-3 


6-43 


29-5 




17 


.! 




i 


6-73 


32-8 


5-40 


29'1 


5-33 


28-4 


4-18 


17 


i 




i 


6 '62 


81-6 


5-30 




5-24 


27 4 


4'12 


17 


1 




i 


fi-52 


SO 5 


5-21 


27-2 


5-16 


26*5 


4-07 


16-5 






tfii 


* H i 


•tG, 


'I, 


* The distinfjuishir 


I letter in each column refers to 


the conditions 


which the jiitchee 
li their diatingni 


.nil surfaces are applicable ; tli 






ling letters, will be found ini 


tbt-UataV] \jvfc- 




ing these Tables. 




\ 

















214 FLAT SURFACES. Table No. SS. 












Steel Plate ££ inch thick. 




ll 


"A, 


*B, 


*Qi 


*D. 


*E, 




wm 


rriirfjbc 


R*h \s a n K 


Pitch Jsurfnc 


Pitch |sd--ib« 


Pltch 






lbs. 


to. 


•4. ;„.. 


m 


S q. '„„ 


In.. 


.,;. n. 


IM, 


».-. la. 


ms. 


.;. !■:- 






10 


























15 


























2D 














20-30 


■112-4 


10 -is 


337-5 






at 










1'.1 : 1G 


367-2 


1-S-1W 


331 1 


17-17 


"■St 




30 










17-52 


307*0 


1 ■;■■;■! 


270 -Si 


15-71 


ill!-.- 




35 


20-46 


418-8 


i<i ; i-i 


393-0 


! il ->f, 


264-0 


1 5 ■■( 3 


238 2 


l-S-57 


11-! 




40 


IS '16 


367-2 


16-56 


;!-i -{-*) 




231*7 


14-46 


209-2 


IS-Bti 


I.-.,;-.; 






45 


18*06 


327*1 


1 7 T.-2 


807-0 


14-37 


206-6 


W.M 


186-6 


1'2-!-ij 


l.JiV; 






GO 


17-17 


295-0 


16'64 


271) -.' 


; :■; ■;■', 


186-6 


12-98 


168*5 


12 "Jti 


l;.iri 




55 


16-39 


268-7 


16-88 


252*3 


13-04 


170-2 


1-J--10 


IBS -7 


11-72 


is; -3 






60 


1571 


246-S 


15-22 


231-7 


12 f.l 


166-6 


11-89 


141*4 


11-21 


l-ii-i 




65 


16 11 


■22S -3 


14'64 


214-4 


12-04 


] -!.(■!. 


11-44 


131-0 


10-82 


1171 






70 


14-67 


212-4 


14-12 


199*5 


11-62 


185-0 


11-06 


122-1 


JO --'J 


;..;!■: 






7fi 


14-09 


1B8-8 


13-66 


186-6 


11-24 


126-4 


10*69 


114-3 


10*11 


ld-2 






60 


13-ea 


180-0 


13-24 


175*3 


10-90 


1 1 8 -B 


10-37 


107-6 


9-81 


H 






65 


18-26 


176-0 


12-86 


165-3 


10-69 


na-2 


10-08 


101-6 


9-5* 


SJl 






SO 


12-BO 


166-5 


12-51 


]."u-5 


10-31 


106-3 


9-81 


'.Hi -J 


9-28 


S6-'. 




95 


12-57 


158-1 


12-10 


tWB 


10 05 


101-0 


0-56 


PI -u 


9-05 


BJi 






1HH 


1226 


150-5 


11-89 


141-4 


9-84 


96-9 


9-34 


87-2 


8-841 


78* 






Of, 


] ] :>s 


143*6 


11-62 


135-0 






9-13 






74*8 






10 


11-72 


137-3 


11-36 


129*1 


9-38 




8-93 


79-8 


8-46 


71- 






1'. 


11-47 


131-6 


11-12 


123-7 


9-19 


84-5 


8-75 


76-6 


8-29 


es- 






20 








1 1 s -a 








737 


8-11 


se 






■25 


11-02 


181 * 


10-69 


1143 


8-84 


78 -a 


8-42 


71 -n 


7-98 


SI' 






130 


10-82 


117 -J 


10 49 


110-2 


8-68 


75 1 


S27 


ti?-5 


7-84 


01- 






135 


10-03 1130 


10-31 


106-3 


8-53 


72-8 


8-13 


■■(;■■: 


7-71 


:■'■■ 






If! 


10'45 109-2 


10-13 


!02-tJ 


BUS 


70-B 


s -00 


tJl-0 


7*59 


67' 






1*5 


10-27 


105*6 


9*97 




8-26 


68-2 


7-S7 


f.2 


7*47 


55* 






r.D 


10-11 


u>i-3 


B-81 


'■■■■:j 


8-13 


66-2 


7-75 


Oi.i-l 


7 36 


64- 






55 


9-06 


00 2 


U -Nlj 




Bfll 


(5-1 -2 


7-61 


B8-* 


7*25 


5-2- 






wn 


9-61 


96 -3 


9-52 


90*6 


7-90 


8241 


7-5-1 


50 -.- 


7-16 


Bl' 








"A, 


*B. 


"Q, 


* D i 


•E, 






* The distinguishing letter in each column refers to the condition! 






to ivlm-li the pitches ami surf :1ms art Bjijiliraible ; thesi* ccinlitkiiis, 






with their distinguishing letters, will bo found im mediately on- 1 


/ ceding these Tables. 


. ' 


" 









IS FLAT SURFACES. 


Table No. 88 




Pressures, Pitches, anil StirfacM. 


ountinutd. 




Steel Piste H inch thick. 






—_ 






1 fr-A 


* H i 




•I, 




sr ' ' 










l n. 


*,::■-„,, 


Htrt 


Surf.cc 


Pilch 


Burfue 


RfcA 


MM 




.q. 1„,. 


i D .. 


HMD.. 


-„.. 


■(.Int. 


M, 


«,. I,... 


'.'.'. 












17-09 


sh'-i 




5 19 16 


867 "2 


18 19 


tri'i 


17-99 


S2'3 ; B 


14-02 


198-7 




» 16 6J 


27<5 9 


10-80 


249-8 


15'63 


244-4 


1 2 20 


149 -0 




IS 14-82 




14-18 


2010 


14-02 


1967 


10-97 


120-4 




M 1300 


183 6 


12-98 


168-5 


12 84 


164-9 


10 06 


101-8 




16 12*88 


160-8 


12 05 


145*3 


11*92 


142-2 


0-38 


877 




11-89 


141-4 


11*31 


127*9 


11 -19 


125-2 


8'80 


77-6 




5 11-24 


1264 


10-6P 


114*3 


10-68 


111 9 


8-34 


69 '6 




SO 10-69 


114*3 


10*17 


103-5 


10-06 


101-8 


7-06 


68 -2 




S 10-22 


104-5 


973 


94 6 


9-82 


92-7 


7-01 


MM 




» 9 81 


08 -3 


9*34 


87'2 


B-24 


85-4 


7 32 


68 8 




H 9-45 




9*00 


81-0 


8'90 


79-8 


7-07 


KJ-t 




913 


83-1 


8-69 


75-6 


8-61 


74*1 


6 84 


46 8 




6 8-84 


78*2 


8'42 


71-0 


8-34 


69 '6 


8-64 


44 1 




» 8-58 


737 


8-18 


86'9 


8-10 


65-6 


6*48 


41-7 




«S 8-36 


89-7 


7-96 


93'3 


7-88 


62 1 




Hi 




90 8-18 


89-2 


776 


60 1 


7*68 


6811 


8 it 


677 




5 7-94 


63-0 


7-57 


67-3 


7-49 


681 


•«f 


86-6 




00 7*75 


60*1 


7-40 


54-7 


7*32 


63 6 


11% 


88 '4 




06 7-59 


67*8 


7-24 


52 4 


7-17 


61*4 


tH2 


81 




7-M 


55-2 


7-09 


60 3 


7*02 


40-3 


5 44 


ten 






53-1 


■•M 


48"4 


'■ -'.' 


47-4 


i v., 


m-i) 




SO 7-15 


51 1 


8-83 


46'6 


8-78 


45 7 


',■■;■ 


H ■■•/, 




26 702 


49'3 


6-71 


45-0 


6'64 


44 1 


its 






) (!-:■() 


47-6 


6-56 


43-5 


8-58 


43-4 




»1 




S5 679 




6-49 


42*1 


•-42 


41-3 


4Vi 


B*1 




40 6-68 


44-7 


8*39 


40-8 


«43 


«4« 


■ ■ 


*«■* 




5 ■;.-■- 


43'3 


141 


» -8 


1 ::■: 


>■■>. 


4 76 


IS a [ 




50 649 


42*1 


8-20 


Mi 


• 14 


X17 


4 87 


«m 




65 6*40 


4.0-9 


■ 


8«4 


«4 




'/i i 




80 6 '31 


39*8 


6-00 ■ »•« 


:-■> 


4 56 


■ 




*F,G, 


■«1 


•tn t 


*r, 


The distia pushing letter ia •*■& ndn nrfm W 
iirli the pitches and KrUea in »)«.il*,it, 
their di^tiugiuahlK' ietXea, »i/i a* Ivottt J* 




USdll' m* \ 


d# (iese Ziijai 



















2i6 FLAT SURFACES. Table So. tt, 


L 


Pressures, Pitches, and Surfaces. 




Steel Plate h inch thick. 




11 


*A, 


* B i 


•c, 


*D, 


**i | 




Fltcb 


-„.<::„ 


W 


-„■;,,, 


Boll 1-wMc, 


Pitch Snr(>« 


,:,,-,| 




lb.. 


,„■... 


= , CM. 


ht, 


s ,. m. 


im. 


«-,!•», 




•* m, 


l». 


,. Ik 


. 


10 
























15 
























20 


















20-27 


V 




25 










2i.i -27 


411 -O 


10-24 


370-5 


[8-18 






30 
35 










18-53 


3434 


17-60 


3097 


[fl-Jl 


-> 








20-97 


4-ii-n 


17-1-5 


205-2 


16-32 


266 "; 


15-40 


.::: 




40 


20-27 


41T0 


19-63 


■Jo.Vti 


16-09 


■251) -1 


15-29 


-:::.;• 


14-14 






45 


Hi -13 


:■'•;■!■(! 


18-63 


343*5 


15-19 


231-0 


i !■■!■! 


208-5 


KJ-cl-J 


1 


50 


18-16 


:!3:j-0 


17-60 


-iu^-7 


111! 


208-5 


13-72 


188-2 


1-2 -Hi 






55 


17 33 


■ior.i'5 


16-79 


-2-2-1 


13*78 


190 


13*10 


171-6 


13 -M 






60 


16-61 


276-0 


16-09 


■:;(■■ i 


13-22 


1747 


12-68 


157-8 


ii-s: 


.'■; 




In 


16 97 


255-3 


15-43 


■jaw ■' 


12-71 


1617 


1-2- Of' 


140-1 


1 1 1-2 


iy.il 




1 70 


15-40 


237 4 


14-93 


-222 -9 


12-27 


150-6 


11-67 


136 1 


11-03 


liit 




75 


14-90 


2220 


14-44 


208 -5 


11-87 


1410 


11*29 


187 -e 


10-6] 


1141 




Ik 


14--H 


208-5 


13-99 


195-8 


11-5J 


132-5 


10-95 


119-9 


lii-BS 






85 


14*02 


196-5 


13*59 


184*6 


11-18 


1251 


10-64 


113-2 


10-...0 






BO 


13-S3 


166-0 


13-22 


174*7 


10-S8 


113-5 


10-85 


107-2 


o-7:< 






95 


13 '28 


176-5 


1287 


IM-8 


10-61 


112-5 


10-09 


101 -f 


v-;..- 






LOO 


l-J-Uo 


1680 


12-56 


157-S 


10 -35 


107-2 


B-85 


97-1 


0;;2 






105 


12-uri 


160-2 


12-27 


150*6 


] , i ■ 1 J 


1 02 1 


9-63 


92-7 


v-11 






110 


12-36 


153-2 


12-00 


144-0 


9-00 


98-0 


0-42 


88-8 


3-!' 2 






115 


1211 


146-3 


11-75 


1*8-0 


9-113 


94-0 


9-23 


85*2 


i-:\ 






120 


11-87 


Hl-0 


11-51 


132-6 


9 60 


90-3 


KB 


81 'B 


-•:.: 






125 


11-64 


ISiWi 


1120 


127-5 


8 -3-2 


87*0 




78*9 


841 






130 


11 ■■■■J 


1 ■.;■>■>; 


11 08 


1 22 -.- 


B-l( 


83*8 


8-72 


76 '0 


S-26 






135 


1 1 -2 


126-0 


10-88 


1 1 d -5 


9-00 


81*0 


8-57 


735 


8*12 






140 


ll-iiLS 


121-7 


1 u "70 


111-4 


8-85 


78-3 


8-41 


71-0 


7 -Si 






145 


10 ■•-,"> 


1177 


1Q-:V> 


110-7 


8*70 


76-8 


. gj 


68-8 


7 -<* 






150 


10-87 


114-0 


10 35 


107-2 


8-57 


73-5 


.-17 


867 


7 74 






155 


10-51 


110-5 


10-lLi 


103-9 


8*44 


713 


8-05 


61-7 


7-63 






ISO 


10-35 


107-2 


10*04 


100-9 


8'82 


69-2 


r-M 


aa-s 


7-52 1 M"* 






'A, 


• 




*Ci 


'®i 


*■> 




B, 




* Thu distiii^uinhinj; 1,-u.i in each column refers to the condition* 




to which the pitches and surfaces are applicable ; these condition!, 
with their distinguishing letters, will bo found imtuediatelj pra- 






f ceding these Tables. 



















■, 




FL4T SFRFACSS. 


Ban n ■ 






Pnmna, PHrtw, wdteko. 


'■'■'■■""'''■ 








ted FUte J ia<k ihirk. 






I fo. 


•a, 


Wi 


*j, 


£ Phch 


<.--. 


M ■_». 


r ■ -.■-■■■ 


no 


*nrt*a 


k ».. 














~ 




::: 




~ 




18*7 


ssTf 




14 20-27 


mx 




■1 ; 


l»*» 


M2I 


14-81 


ns ■ 




W 17-60 


9097 




27V J 


1441 


i7'.J 


UfJ 


ISM 




» 1578 


Ml 1 




«47 


14"« 


OK 


11*8 


1*48 




10 11-* 4 




i -_ 


M a 


11-S7 


mi 


IMS 


JIJ-8 




I IS'tfl 


17* 5 




i#*i 


ii« 


liM 


M8 


87* 




« 1-2 -M 




11 -w 


MM 


1141 


DM 


Ml 


•8*1 




5 ll-ST 


:*-. ■ 


u-» 


l»i 


1117 


m i 


878 


771 




i n ft 


1*7-5 


M7* 


lis* 


I. M 


Jlf» 


8-*7 


781 




U 10-79 


116* 


1MB 


M6-4 


ins 


H 1 1 


MS 


841 




* 10S5 


MM 


>-<■:. 


•71 


»T* 


t*-I 


771 


584 




I 1 


•»-* 


trtt 


Ml 


**8 


SSI 


7 44 


•»-» 




»« 


«-7 


•-I7 




»*7 


85* 


T-» 


II * 




•41 


87-8 


Hi 


7** 


6"7» 


771 


«*i 


4*7 




■ ■ -. 


«-* 


Mi 


74* 


* a 


7M 


fT* 


4** 




---.. 


77 4 


Mi 


7M 


**» 


88* 


MB 


487 




•8 S-S7 


73-5 


• 17 


«87 


Ml 


88 4 


MS 


41 "8 




S-M 


*»~» 


7-87 


8M 




8M 


MS 


JT7 




8-17 


*»7 


7« 


♦*« 


771 


f*4 


#17 


»* 




:■.-:• 


ta-c 


7*3 


W* 


Ml 


S4 + 


Ml 


SSI 




7"S« 


€11 


T-M 


54-7 


7*t 


54* 


MS 


88-t 




T<7 


M1 


r« 


18* 


7-M 


SI4 


If 


«* 




7-52 


S4-8 


71* 


51* 


7-11 


Hi 


: M 


81* 




7-» 


548 


7*5 


4*7 


M» 


4>7 


S+4 


JM 




7-2* 


S*7 


«-M 


*§-* 


«** 


471 


MS 


SM 




714 


«■♦ 


Ml 


MS 


*7S 


*:* 


MS 


271 






« 1 


•■71 


45* 


4*4 


M1 


HI 


SM 






47* 


Ml 


4J7 


4-S4 


«M 


MS 


•-1 






«*-* 


«*1 


tit 


445 


411 


4-W 


*»* 




■•n 


451 


«« 


t:i 


444 


4*4 


•W 


»* 




a«i 


«* 


Mi 


mn 


•>* 


»4 


471 


.-■ 






•a. 


••'. 


*-: 






j: MH i M 1 


am -■- --i - 








^r IMt "t 


rft 


■tie; tf 


BMJMM 












\ 





















2i3 FLAT SURFACES. Ta 






Pressures, Pitches, and Surfaces. 




Steel Plate £| inch thick. 


H 


•A, 


*B, 


*Ci 


•Di 




ma 


<„,J;K, 


Pita 


Snrf.c. 


Pltdi 


-■!■-,.. 


Pitch 


.„:!;„-, 


HK 


-.(■?. 


tot 


i(|.illS. 


far. 


-, fa» 


En 


■q ba 


i.s. 


v,i„. 


U. 




10 






















15 












































25 














20-30 


112-1 


1ft" 




HI) 










Ifl-ftl 


382-0 


18-56 


:M ' ! 


17 ■; 




35 










1 S -1 2 


32 S ■:_( 


17-H 


ii'ij-i'i 


IK- 




4H 






20-71 


429-0 


I n-»7 


■jss-u 


16-1V 


■if-n-S 


Ibl 




4A 


¥"■17 


407-1 


19-54 


8.S2-!) 


16-02 


■JSO-r) 


15-22 


231 -i) 






Ad 


IB'15 


367-0 


IK-ftrt 


344'4 


IB'22 


■2:;l-!i 


14-45 


209-0 


1H-I 




r>5 














1 :-■■-■<' 




!■!-( 




«o 


l'/-hl 


306-8 


lfi-»7 


288-0 


13 93 


194-0 


1HSJ 


175-2 


l-( 




65 


16-84 


2S-.1-0 




266-3 




179-5 


IV -73 


Ui2"2 


l-'-i 




7(1 


Hi 24 


■Jti3-.S 


15-74 


247-7 


I91HJ 


167-1 


12-29 


151-0 


1 l-i 




7A 


I5'7*i 


246-6 


1.V22 


231-6 


12-50 


15-> -4 


11-89 


141-3 


111 




8(1 


15-22 


231 ■<> 


14', 4 


217-5 


111-12 


147 


11-52 


13-2-9 


KM 




HA 


14-77 




14-32 


205-0 


11-77 


138-7 


11-20 


1 25 -S 


III-! 




Hfl 


14-37 


2'J'i Ti 


13-93 


1L-H-0 


11-46 


131-3 


10-00 


118-8 


in-: 




DA 


14-00 


1 fij -fi 


13-57 


184-1 


11-17 


124-7 


10-62 


11" -8 


|il-i 







!-•■■:■, 


186-5 


IJt-M 


175-2 


lli'ii) 


1 1 S -i 


Id -37 


107-6 


9 -J 




ltlfi 


18-38 


177-!» 




167-1 


NH5 


113-4 


IH-1M 


102-0- 






i 111 


13-04 


I/ii-ii 


li-CJ 


150 -S 


10-42 


108-5 


9-91 


98-8 


ii ■; 




MA 


1278 


,,;.,.„ 


1-37 


153-1 


111 -J'! 


101-0 


H-71 


94-2 


u- 






12 50 


lftrt-4 


12-12 


147-0 


10-fJ'i 


100*0 


6-51 


90-6 


IH 




LBS 


1 -J -So- 


150-4 


11-89 


1413 


9-81 




9-34 


87-2 


N-l 


























IKft 


il -HM 






131-3 


9-46 






81-2 


v: 




mi 


11-81 


134-9 


1 1 -w 


126-8 


9-30 


86-5 


8-86 


75 5 


s-: 




II;. 


11-42 


130-4 


11-117 


1227 


9-15 


83 8 


H-Tf 


76-0 


HI 




IWi 


11-24 


126-3 


10-90 


118-8 


tt-m 


81-2 


8'A8 


73-6 


H- 






IHM 


122-4 


10-73 


115-1 


8-87 


78-7 




71 -fi 


s-i 




160 


10-90 


118'S 


10-57 


111-7 


S-,4 


76-5 


8 '33 


69-4 


;■-: 




*A, 


*B, 


■Ol 


*D, 




* The distinguishing letter t" erri'li mlmim refers to the co 
to which the piti-ln-s aiul .•.iii , faiv-> are ap].liral>lo ; these con 
with their ilistinsuisMu" k'tti:--*-, "ill be. found immeJiat 






/ ceding these Tables. 


1 



219 FLAT STJKFAGE6. 




TaULF K«j W/ 


Prnmns, Fitches, and Surface*.. 


rjni( tnurjU 


Steel Plate H inch tbicL 


k ■ 




Li* 


T.G, 


*Hi 


•r 





m • 


yi 


Fitch 1 Barbae 

i 


Pitch j Surface 


Pita. 


burlmv 


f*lt«!i hv r iv* 


pita!" 

1 10 


fa*. ] wq. in*. 

i 


bib. K,. Ulfc. 


mi. 


M, lilt 


JJW ••. ■•• 


• ■ ■ 1 •• ■ 
• ■ • ■ ■ • 


■ ■ ■ • m - 
• • ■ ■ ■ ■ 






j '.« -«i< :«;■ •:■ 


1 15 


• ■ ■ | • • - 


20 -so 41i-I 


or . ■,' - 


4 '.•:-■: 


if ',/ /44 '/ 


I 20 


16-56 844 4 


17 "62 31'.--£ 


^ '»-. 


:;';: ■> 


: :■ o:- j ** *■ 


1 * 


16*88 276 7 


15 -Bt 24S"C 




^•9 • ** 


.'/^ .4>-"-- 


1 W 


15-22 : 2S16 


14-45 20M. 


~ f • ■« i 


v, . ■: 




1 K 


1412 . 1P9'8 


2S-4I IsM 




'"'''.- 1 




1 * 


13-28 i 175-2 


12 *5* :5?"i 


:i »- 


.»*'"• I 


s* t i v: ■:: 


1 tf 


12-50 ; 156-4 


::-«• :4:-t 


:. 7«. 


:-V"' j 


i- >t'- »:■ '< 


1 n 


11-89 ' 141 -3 


i:-sf i-r* 


:. --> 


■ v; - 1 


> > y r 


Ik 


11-36 121-0 


10*'- I'jtT 


:■■■» 


/■*•:: 1 


>^ 7'-. 


l ; * 


10"90 11*-* 


l'--2"7 2TT 


j . -w# 




> v. *J* " : 


I « 


10-49 11C'*1 


(*-(!( HJ.-- J V»W 


«.- -1 i 

1 




I 1 TO 


1018 lce-c 


i--w %■■ ! >"-»■ 


V " • 


m m 9 
m ■■ ■ 


■ ft 


9-ei k-£ 


\>u ri •-■*■ 


> ." 


;■■• ' 


1 ft 


9 51 K -€ 


fr"W ^i'"! ! ' ' : "" 


> ' 


. ' v ' 


le 


9-25 K* 


* *- *— v ' > - i 


*. 1 ■■ 


i ■;*, ** 


ii m 


Ml K "I 


r"5? T:. t > ;> 


^ 


i - » «: " 


1 * 


t-79 rr-t 


*-^ *:■-. > ^' 


#„ " 




100 


6-5? 75 *< 


»■■'* '»*r *■.'» 


%y m ■■ 


> ,. <: " ! 


IK 


**** ?■ * 


>-'•'. *.- ' * >- 


i. . - 


* "■ * ' 


UO 


8-*^ fTI 


— «i ■ i- — . * " " 


f .- 


* "/ * ** ' 1 


115 


6-j5 te* 


- «•;* > 'r " ■»„ 


* - ^ 


« ' •/ • j 


in 


7**: «i-* ! --it »' ' ' ** 




m ■ 1 

: v 


i IS 


7-75 *;■ : \ - -& '-~ ' 'c 




.■ * 


: i» 


« 


■ .. ■■' '' 


3 IK 


7-4> « : ? * ~; : * 


- 


'. . . ■* ' 




- ! 140 




^ 




( 145 




- ■ 


r 150 


7-15 ii : - -( •*; -••■ j J "*' 


; - 


'- ... > ■■ <i 


; 155 


7- , :4 *H ! < ": -: '■ ' '•' 




- - v • ! 


. 110 


*-v5 « ■; : •( -a 


- 


^ 


_ 


| **/--. ^~ " ' 




■ i 


•1 


"he diaciairi-.Hir.'itf •-??•-- *■' •>.-.- 


.■ 


^ . r. .:..., ^ 


townieli the t)c*!i» j s um -•.w*-. r-*- -■■•. v 


■* 9* m •* 


• ■ •-. "-i 


*ife their dzit&nunusiiing *-.*:^r- r. .* f .- ■ 


' -..M. 


" »* w " \*^-». \ 


QecHiu 


f these Tjuuusl 




\ 





1 


"' 




FLAT SURFACES. Table No. 91. 
Pressures, Pitches', and Surfaces. 
Steel Plate •& inah thick. 


it 


* A i 


*»i 


*Ci 


•D, 


1 


I'm* 


9orf»Cf 


Pilch Snrfac-r 


I** 


Nu-fiK, 


Pftd, |a n n«J 


Pitta 


*.iri* 


5 

10 
15 

in 

as 

30 

35 

45 
50 

55 
B'i 

as 
70 
76 

so 
SB 

i>0 
B5 

(Ml 

(i:. 

10 
15 

21.1 

■_»r. 
30 
35 
JO 
145 
fill 
155 
180 


20*15 
19-22 

17-71 
17 LIS 
18-61 
1 6 '00 
15-53 
15 10 

14-71 

14-35 
11-01 
13-70 
13-41 

12-88 
12-64 
12 41 
12-20 

11 '99 
11-80 


406-0 
369-6 
339 3 
313-6 
2B1-7 
272 6 
266-0 
241-2 
228-2 
216-5 
206-0 
196-4 
187-8 
1799 
172-6 
166-0 
159*8 
1 54 -l 
148-8 
143-9 
139-3 


2{ 
1 

1 

] 

I 
1 
1 

1 
1 

1 

1 
1 

1 

1 
1 

1 
1 
1 

1 


-55 
■52 
-62 
■84 

-64 
•00 
■60 
-05 
-64 
-26 
■91 
■58 
■28 
•00 
■73 
■49 
■25 
■03 
■83 


422-6 

381-0 
346-9 
318-5 
294-4 
273-8 
256 '0 
•240 3 

21 4 -3 

20-.i ■:• 
193 -B 
184-5 
176-4 
169*0 

15a ■(! 
160-2 
144-8 
139*9 
135-3 
181-0 


20 ; 66 
WW 

16-84 

l>j(>0 
15-27 

1-1 -til 

13-58 
13-11 
12-73 

! '2 -n:.: 

11-73 

11*44 
11-18 
10-93 
10-71 

10-29 
10-10 

IV'i'i 

8-76 

B-60 
9-45 

917 


422-6 
363-1 
313-5 
283-7 
256-0 
233-2 
214-3 

184-5 
172-6 
162-2 

u-rs 
137-5 
1S1D 

125-0 
119-6 

1 '. i -il 

106-0 
102-1 
93'5 
95-2 
92-2 
89*3 


l'J-52 

ia-;i4 
16-00 
l.Vl'J 
14-61 
13 '91 

12-91 
12 49 
12'10 

11-7H 
11 '44 
11-16 

Hr=S 
10-63 

trr-io 

10 19 

979 
9-62 
9-45 
9-29 
9-14 
9-00 

8-73 


881-0 

287-2 
256 
231-0 
210-5 
198 '5 

1667 
156-0 
148-6 

181-0 

■ -;■■: 

11-3-5 
113-1 
108-2 
103-8 

16-0 

92-6 
89-3 

Hil'.'i 
83-5 
81-0 

76-3 


20"-15 
1 5 Ai 
17-08 
16 00 
15-10 
14-88 
13 70 
1311 

I ■> -20 

I I -vO 
11 44 

10 ■.->!■ 

10-5! 
10'29 

lll-Clri 

9-84 
P-W 

B v.. 
9-27 
9'10 
s- : >i 
8-80 
8-65 
8-52 
8-3!i 
8-27 


-,.r. 

toil 

3S9-: 
''-'}.'■ 




% 


*Bi 


*C, | *D, 


■8, 


* Tho distinguishing letter in tii'iti column refers to the now 
to which the pitches and surfaces are applicable ■ those Condi 
with their distiiiKuishing letters, will be found immcdiitel; 
ceding these Tables, 


■;■ ■ ■' 
MM, 

: 

































[ FLAT SURFACES. 


TiiiLE No. 91 1 


Pressings, Pitches, ami Surfaces. 


Milinueti. 




Stocl PUu T ° s in 


ch thick. 






*F,Gj 


* H t 


•rC, 


•l! 


J Pitch 


aqrlnce 


Pitch 


Snrlmre 


MM >i:r!« 


Pilch SuH«e 
















; 


Ktllli. 


* 


*._ 


= 


■q. kn. 


18-43 


•q. Inf. 
270-0 




19T-2 


381 "-0 


18-53 


343*5 


18-33 


336-0 


14*28 


204 -0 




17-4B 


306-0 


I6'61 


are--:- 


16-43 


270 O 


12-82 


164'4 




18-00 


256*0 


15-19 


231-0 


15-03 


226-0 


11-74 


138*0 




u-u 


220'2 


14-10 


198-8 


13-94 


194-5 


10*91 


119*1 




ia-yi 


193-5 


1S-22 


174-7 


13*07 


1710 


10-24 


1D6-0 




IS '14 


172-6 


12-49 


ISfl-O 


12-35 


162-9 


9*69 


94'0 




» 12*40 


156 -'J 


11-87 


141*0 


11-74 


138-0 


9*23 


85*2 






142-3 


11-3* 


1287 


11-22 


126*0 


8*83 


78*0 






131-0 


10-88 


118-6 


10*77 


116*0 


6'48 


72-0 






131-3 


10-48 


[flt-8 


10-37 


107-5 


8'18 


66-9 






113-1 


10-12 


102*4 


10-01 


H.'u-J 


7*91 


62-6 




; : i u 


ice-o 


9 79 


96 


9'69 


94*0 


7-66 


68-8 




■M 9"?S 


99-7 


9 "60 


90-3 


9-40 




7'45 


65'5 




■ 9'70 


94 -2 


9'24 


86*4 


8'14 




7-25 


62*6 




H 9-45 


89-3 


B-00 


810 


g-90 


79*3 


7-07 


60-0 




* 9' 21 


84-9 


8-77 


77*0 




76*4 


6-90 






a -00 


81-0 


6*67 


73 5 


8-48 


72*0 


6'75 


45-6 




8-80 


77-4 




70*2 


8'29 


68-8 




43-7 




H 8 '61 


74-1 


8'20 


67-3 


8-12 


66-0 


6*48 


42 




8-4* 


71-2 


8-04 


64-6 


7-96 


63-3 


fi'35 


40-4 




8 '27 


68-5 


7-88 


62-2 


7-81 


61-0 


6*24 


39*0 




8*12 


66 '0 


774 


60-0 


7-66 


68*8 


6*13 


37-6 




7 '98 


03-6 


7-61 


E7'9 


7'63 


66*7 


6 '00 


36-0 




7-84 


fll-fi 


7-4B 


56 


7-40 


54-8 


6'87 


34*4 




771 


BO -5 




54'2 


7 '29 


63 '1 


6*75 






7*59 


677 


7-25 


52'5 


7-17 


51 '5 




817 




7-48 


68 -0 


7-14 


61-0 


7-07 


60 '0 


8 '55 


80*8 




7-87 


64-3 


7-04 


49'6 


6 -87 


48-5 


6*43 


E9-4 




7-27 


62-8 


6-94 


48-1 


8-87 


47*2 


6-33 


28-4 




■FjG, 


'H, 


*rG, 


'I, 


Tin- (iistiiiftuishiiif; let tor in each 
wlU'.-li tlit= pitohei and aurl'uces nr 


column refers to 


the conditions 


applieiblo ; 11 
1 be found bn 


no conditions, 




h their dittillgaithilig letters, w 


\ULilV4jjA-j \tlt- \ 


>Bff these Tables. 






\ 





















224 FLIT SURFACES. Table No 




Pressures, Pitches, and Surface*, 




Steal Plate £ inch thick. 


l[ 












tHKb 


Snrlua 


Pitch 




Pitch |surfacB 


Pitta 


-,,,_ 


EVA ! 


!■-. 


!;.,. 


■q.lna. 


tat, 


■q.lw 


ins. 


l.in* 


H-. 


•* ta. 


Inn. 1 




10 






















15 






















SO 






















->;, 






















30 


















20 : 23 i 




35 










20-93 


438-1 


19 : 87 


:.i!>i-s 


1875 3 




40 










19-60 


v-i-l 


IS -til 


346-3 


17-51 a 




45 










1 .1 -40 


3i2'l 


1 7 56 


308-6 


16-.i- 2 




H 










17-66 


30* -a 


10 88 


27 s "2 


1571 -2 




55 






20-45 


418-6 


10-76 


2." 1 u 


15'B2 


2E8-6 


li-i.3 -J 




sa 


20-23 


409-3 


19-80 


3M-1 


16-06 


258-0 


16-26 


232 ■& 


1441 SI 




65 


H' ■15 


378-8 


18-84 


S;.5 I"' 


15-45 


238-6 


14-67 


aiB-4 


i3--iT l: 




70 


1875 


3517 


]S'lt5 


830-1 


14-90 


222-0 


14-15 


200 -1 


kmi; i: 




75 


18-13 


823 -a 


17-56 


308-6 


14-41 


207 '6 


13*69 


18* "5 


:::■,: :■ 




80 


1758 


808-6 


17 '01 


•JJyv 


13-96 


105 ■<> 


13-27 


iro-i 


i-j-ni o 




ss 


17 05 


290-7 


16-52 


272-0 


13-56 


if. ;■'.! 


1 2 -S9 


106-1 


- 




90 


1 6 ■;..< 


274-8 


16 -oa 


258-0 


13-19 


17-! u 


12-64 


157-2 


11-85 11 




95 


11-14 


2607 


16-64 


21! :• 


12-85 


it:;. -j 


12-21 


MO -2 


11-64 1! 




100 


1574 


■24fl-(i 


15-26 


232 ■- 


12-M 


157-2 


11 92 


142 -I 


■ 




105 


15-87 




14-90 


222 


12-25 


150-Q 


11-64 


is;. -6 


11-01 I' 




1 1 


15 '03 


226 '0 


14-56 


212-2 


11-98 


143-6 


11-39 


12a 7 


1077 11 




115 


1171 


216-4 


14-25 


L'lXl-i 


1172 


137-6 


uia 


124 '3 


10-.M 11 




120 


1441 


207-6 


13-96 


105 '0 


11-49 


]:,■_'■. i 


10*92 


111W 


10-83 If 




125 








187-5 


11-27 


127-0 


1072 


m-fl 


10-14 II 




130 






13-43 




11-06 


122-3 


10-52 




9-S5 1 




135 


13 01 


185-8 


IS'19 


174 -0 


10-8(1 


118-0 


10-33 


]i,0\= 


978 1 




14i.i 


18-87 


irs-s 


12-96 


1 ->s -o 


10-07 


1 1 4 -0 


Kim 


li.:J-2 


9-81 1 




145 


1818 


17-2-S 


1274 


!.:-j-4 


lM-Lllj 


1 1 -3 


9-99 


99-8 


9 15 




1 50 




167-3 












96 7 


9-81 




155 


IS-78 


162-1 


12-34 


!■-:! 


10 17 


103-5 


9-68 


93-8 


9-1 e 




mo 


12-54 


157-2 


12-15 1 1477 


10-08 


100-5 


9-54 


910 


9-03 














* The distinguishing letter in each column refers to the condit 




to which the pitches and surfaces are applicable ; these conditi 
with their distinguishing letters, will be found iumiediatalj 




/™f 


ng these Tables. 




m 













s 


FLAT SUKTACES. 


T*« K«. « 




Pimuna, Pitab™, uJairitai. 


MttHrf 






8t«i PUi* J ixfc tUek. 






•F,G, 


"H 


•»e, 


% 


M 


»-rt« 


IM 


telH 


ftttfc 


toha 


n* 


iMtM 




1 




~ 


- 


I 




IMf 


MM 








'.■■■ : 


CM? 


•J :t 


#»* 


JMT 


MM 




1921 


MSO 


is-u 


»17 


I* '-4 


KS« 


JI'«C 


1«* 




17-58 


MI'S 


no 


ui-t 


:<-** 


0M 


IMI 


MM 




11 .:•- 


MS "2 


1S*7 


J»J 


u*» 


ati 


Ji*4 


HI* 




15"2* 


BM 


M-O 


n»i 


U*i »S* 


1111 


l»7 




U41 


»7* 


am 


mt 


11 Si ltt'i 


IM1 


111-4 




I3DS 


mm 


11-*! 


I«M 


sz« :'.;? 


JV*» 


IM1 




IS-07 


171* 


11-1S 


1M4 


UD lilt 


*« 


W1 




1164 


1S7-2 


1I*J 


SIM 


117* 


MM 


»* 


«■• 




13-0« 115-S 




UH 


11* 


(W* 


i» 


T»7 




ll-M : : 5 ■: 




<K-i 


: 1 flf 


1»* 


»*» 


7r« 




II .: 


MM 


I67S 


Hi* 




ill* 


*» 


«** 




1 1 H 


lit* 


■Mi 


!«* 


■Mi 


;«* 


Mf 


**•« 




:■.■■■ j 


1127 


■Mi 


1»* 


Mi 


»» 


J-» 


fM 




:■■■ I 


m-t 


Mi 


*I7 


»« 


*47 


»« 






] i 17 


W : 


Mi 


*l* 


»* 


W* 


tn 


Wi 




i 


t47 


Hi 


174 


»* 


K* 


1-H 


W-* 




<K 9«1 


*.i 


Mf 


fc»7 


Mi 


n* 


7-M 


<. •, 




1 1 


M-S 


*-» 


1*1 


Mi 


7M 


7*< 


■ 




til 


M» 


877 


77* 


Ml 


;*< 


**v 


fM 




t<4 


fl* 


M* 


7<* 




7Jt 


»» 


«** 






n« 


«*# 


75 t 


M* «f* 


*»6 


■ 




170 


tst 




•*! 


MI , «7'# 


*'^ 


#M 






<« 


»1i 


•M 


t*7 «■■* 


Mf 


«J# 




m 


7*-* 


Ml 


tf-t 


)*# •+ 


Ml 


*#-J 






*-S 


Mi 


«r* 




♦ M 


•M 




SIS 


MS 


777 


*w 


7» (** 






t<a *« s 


;«• 






* •-'. ! »« 




7« «;T 


75* 


::-. 




fr*# tfr* 




•■ 






















■«*« 




itttitt 




V- -."■ 








- 























226 FLAT SURFACES. Table 1 




Pressures, Pitches, and Surfaces. 




Steal Plate §* inch thick. 


i r 


*A, 


*B, 


*C| 


*D, 


• 


Pitch | SUrfaCC 


Pitch |s-BfM 


piich 


>■„■;,. 




Fftdi 


'■■:■ 


to. 


■I, Sa 


in-, 


-,. in- 


to. 


*!» 




6 ,,. to 


tat 




ui 






















20 






















J. 1 : 






















:iO 






















a » 














■20 7.1 


■131 i". 


19-61 




U 










20 ; 47 


419-2 


19-44 


377 V 


18-34 




IS 










19-32 


373 -i( 


1 3 -3-1 


33i.-. -i] 


17-31 




r.it 










18-34 


330-.; 


17-1-2 


303-5 


10 --14 




:»,- 










17 51 


3H3-5 


1 li -32 


270-5 


15-09 




00 






20-47 


Jia-ii 


16-77 


■!^r;. 


15-03 


253-0 


16-Oi 




BS 


20 '32 


412-9 


IB«8 


387-4 


16-13 


260-8 


15-32 


23 1 -s 


14-47 




70 


19-59 


383-8 


18-98 


360-2 


16-56 


U-12-1 


14-78 


21 n -5 


13-i«i 




» 


18'93 


358 -S 




338-6 


15 0-1 


■221 i-J 


14-29 


3-il-3 


18-50 




■SO 


18-34 


338-6 


17-77 


315 -S! 


14*68 


-21->ii 


13-86 


101 -!i 


13n.S 




55 


17-81 


817-1 


17-25 


2!>7 7 


14-16 


■20O-1 


13-45 


i.si-.-i 


1271 




00 


17-31 


-Jim- 


16-77 


281-5 


13-77 


189-6 


13-08 


1713 


12-30 




!';> 


16-86 


-j-ri 


16-34 


267-0 


1341 


1 T.I 1 


12-75 


1 3-2 -13 


12-05 




|:ki 


16-44 


270-5 


16-93 


253-9 


13-08 


171-8 


12-44 


i;;i-r 


11-75 




105 


16 06 


257-9 


15-66 


242-1 


1278 


163-4 


1-215 


l-ir-o 


11 -43 




110 


16-69 


246'4 


15-21 


231-4 


12-6H 


156-2 




Ml-2 


11-23 




US 


15-36 


230 




221-6 


: -2 S3 


] 1-1-7 


11-63 


135-3 


J -M 




120 


15-04 


■>:-;■+ 


14-58 


■2i-:-o 


11-99 


1-13-7 


11-10 


12H-0 


"-7S 




125 


1475 


217-0 


1-1-2!' 


204-3 


11-76 


1 -:.■. -2 


11 18 


.2.VO 


0-57 




130 


14-47 


■il)SI--l 


14-02 


196-7 


11*54 


1-i-l-I 


10-17 


120-4 


0-3S 




13G 


14-21 


201-9 


13-77 


189-6 


f 1 -81 


12V 4 


10-78 


110 2 


o-ia 




NO 


13-96 


10IH 


13-53 


183-1 


11-14 


- 2 1 -0 


i o -se 


112-2 


0-09 




It;'. 


13-72 




13-30 


177-u 


10-96 


| -..;,,-, -| 


i !.' "I 2 


108-6 


9-8fl 




! ;". i 


18-5" 


182-3 


13-03 


171-3 


10*78 


i : >.; -.: 


10-25 


1U5-1 


!i-ro 




I."..-, 


I S ■■>!! 


17'rO 


12-38 


107, !• 


l"- f ;i 


112*6 


10-O'.i 


101-0 


f-5i 




1 (id 


13-08 


171 '8 


12-68 


:oo-0 


10-15 


ioi>-;{ 


i-m 


03-0 


0-11 




*A, 


*B, 


•c, 


•D, 


■F 


* The distill guiahing letter in each column refers to the crmdil 




to which the pitches ami surfaces are applicable ; those conditi 
with their distiriiruishirij-, kUtis, will liu I'mmd iiu-uediatalj 




/ ceding these Tables. 


_ 













FLAT SURFACES, 


Tahle No. 94 




Pressures, Pitches, and Surfaces. 


contimttd. 




Steel Plato ij^ inch Chick. 






1 * F l G » 


* H i 


•rQ, 


*h 


J Plft*. 


SnrlMO 


Pltel, 


V, !..,.. 


■■„.■!, 


Mfu 


Fteb | Surface 


= 


sq.in*. 


r 


Hi. In*. 


* 


*,.ln.. 


*z 


"T 


z 












18-84 


355-1 




... 












16-38 


267*8 




20-06 


402-7 


19-05 


863-0 


18-84 


365-1 


14'63 


216-4 




> 18*34 


336'6 


17*42 


303 5 


17 23 


296-9 


13-43 


180-6 




17-01 


289*3 


1615 


261 


16*98 


25S*3 


12-47 


155-6 




15-93 


25M *9 


15-13 


2ii«-l 


14 97 


224-2 


11*70 


136*9 




16 04 


226-4 


14-29 


-"-I -3 


14*1* 


199*9 


11-06 


1 22 -3 




14-29 


204-3 


13*58 


184-6 


13-43 




1062 


110 


7 




13*5 


I86'3 


12-97 


168*3 


12*83 


164-7 


10-06 


101 


2 




13-08 


171-3 


12-44 


154-7 


12*30 


151-4 


9'65 


93 


2 




12-59 


158-6 


11-97 


143 3 


11-84 


140-2 


9'30 


86 


6 




12-16 


147 -a 


11-56 


133-6 


11-43 


130-6 


8'99 


80 


8 




11-75 


138-2 


11*18 


125-0 


11-06 


122*3 


8*70 


75 






11-40 


129-9 


10-8* 


117 6 


10-72 


115-1 


8*45 


71 


4 




11*07 


122 6 


10-53 


1110 


10*42 


ins -6 


6'22 


67 






1078 


116-2 


10 25 


105-1 


1014 




8-01 


61 


1 




10-50 


110-4 


9-99 


99-9 




97-8 


7-81 


61 






00 10-25 


105*1 


B-7B 


95-2 


9 65 


93*2 


7-64 


68 


3 




06 10-02 


100-4 


954 


91-0 


9'44 


89-1 


7*47 


66 


8 




9-SO 


66-1 


B-33 


87-1 


9-23 


65*3 


7*32 


63 


6 




5 9-60 


B2'2 


9-14 


83 6 


9-05 


81-9 




61 


6 




K 9*41 




8-96 


80-3 


8*87 


787 




49 


1 




26 9'23 


85'3 


8-79 


77-4 


870 


75-8 


6-92 


47 






X B-07 


82-2 


8-64 


74-6 


8-55 


73-1 


6*80 




2 




15 8-91 


79*4 


8-49 


72-1 


8-40 


70-6 


6*69 


44 


7 




Hi 8*73 


76-8 


8-35 


69-7 


8-26 




6-58 


43 


4 




5 8-62 


74-4 


8-22 


67*6 


8-13 


66'1 


6*49 


42 






SO 8-49 


721 


8-09 


65-5 


8-01 


64-1 




ito 


9 




S5 8 38 


69 9 


7-97 


63*6 


7-89 


62-3 


6-30 


39 


7 




NO 8-24 


67*9 


7-86 


61-7 


7*78 


60-5 


6*22 


387 




•Ffi, 


*H, 


*rG, 


•I 








* The distinguishing letter in each colnmn refers to 
which the pitches and surfEicea are ;v['plk-.ili]e ; U 


the conditions 


ise conditions, 




th their distinguishing letters, will DO found uq 


n-A&ataVj \(«r\ 


"ding these Tables. 




\ 


M 

















.3. 




FLAT SURFACES. Tablk Kc 








Steel Flit* $f inch thick. 


g = 

.= : 


•Aj 


*Bi 


*<^ 


•D, 


•J 


»»M- 


r :::- &■•■ 


nceb jsorfiici 


p-ict 


-„-,,-, 


end, 


-i. 
E 

10 

U 


= 


'' 


_-. ; , ■■ 


■a 


*.* 


• 


«. 


-1. ■■- 


„, 


:: 














n 


























H 


























so 


























S3 


























10 






















lfl : 91 




u 










2,-v7 


4M-8 


1? 


91 


396-6 


IS -79 




30 










19-81 


398-6 


15 


11 


357 -B 


17-S4 




H 










i9-eo 


381 -0 


18 


>4 


385*8 


17 03 




H 










18*20 


331-3 


17 


28 


298-9 


l-i-'.-i 




H 










1 7 -fiO 


:}u,:- 4 


16 


12 


276-4 


15-63 




70 






2.V60 


424-5 


18-88 


2SS-<> 


n; '"3 


2:57-1 


15-14 




75 


nil 


422 1 


is -si 


3S"V6 


16*32 


20-; -4 


1 -1 ■:•<:> 


24" -3 


14 64 




80 


i^-.'i 


306*6 


10-20 


372-2 


15-81 


250-1 


15-02 


225-7 


11-15 




5i- 


l!--33 


373.; 


WTs 


?-,..-,; 


15-35 


2357 


14-58 


212-8 


13-77 




£•0 


18-78 


353'2 


ts a 


331 ■;. 


1 1 83 


223 '0 


14*18 


2" 1-3 


13-40 




H 


IS '30 334*9 


17-73 


314-3 


14 54 


211-5 


13*82 


101-0 


13-05 




I OH 


17-S* 31S*5 


17-29 


.,;■,;- y 


! !-!5 


201-3 


13 '48 


1817 


12-7.1 




LOS 


17 42 303-6 


16-88 


255-0 


is as 


: 1-2-0 


13-16 


173-4 


12-44 




!1" 


17-0! Stt<0 


18-50 


272 -o 


13-54 


1,-3*5 


12 '87 


165-8 


12-1-i 




115 


16-66 277-7 


18-14 


280-7 


13 26 


175S 


12-60 


158-8 


11-81 




:20 


16*32 266-4 


15-81 


150-1 


ia-88 


188-7 


12'34 


1 52 "4 


11-87 




125 


16-00 256-0 


:-■■'■> 


Uo-a 


12 73 


Ifi-2-J 


12-10 


146-6 


11-44 




130 
135 


IS-rlS 24'J-a 


15-21 
14-03 


251-3 
223-" 


1 2 -50 
12-27 


156-2 
150-8 


11-67 


1H-2 
136-2 


11-23 

1 1 -ns 


15*11 237-4 




140 


15-14 22C*2 


M-87 


215-2 


ia-M 


1)5-5 


11*47 


1315 


]"-.:t 




115 


14-- 221-5 


14-42 


205.-0 


tl-H 


i ;o--> 


11-28 


127-2 


10 --I-; 




1 50 


14-64:214-3 


1418 


Ml -3 


U-87 


; 3i! -2 


1 1 -00 


1 23 -1 


l"-l:> 




! 55 


14-4Q 307* 


13-98 


1 Bl -1 1 


11-40 


132-0 


10-02 


110-4 


10-8J 




I no 


14-18[201-3 


13-75 


li'.'l 


11-31 


123-0 


1076 


116-8 


10-18 




'A, 


•Si 


"Pi 


*Dj 


*1 




The uistingniahing letter in each column refers to the condl 




is 


vhich the pitches and surfaces are applicable : 
1 their ili.-itiiiijuishing letters, will he found imuiedUtair 




m 


J 


c#t 


ag these Tables. 




1 













FLAT SURFACES, 


TiBLF. No. 96 




Pressures, Pitches, sad Surfaces. 


mMmm 






Steel Plato |Ji 


och thick. 










•F^ 


•H. 


* rG i 




Ptteh 


Sun 


== Fl.cb |ta>ft<- 


Pilch 


Sni-fu» 




MM 


T. 


""". i 


* t 


•q. loi. 


™ 


"•".""" 


'* 


"M? 














20-45 


418-11 
















17*76 


316-3 








20-68 


427 : 8 


20'-45 


-ui'i 


16-92 


ar.n-s 




ib-'b'i 


see 


6 18-&1 


357-5 


18-70 


349-7 


14-56 


212-2 




ia-*a 


in'. 


8 17-53 


307-3 


17-34 


300*6 


13-52 


182*7 




17 '29 


2BS 


9 16*12 


2119*6 


16*24 


263*8 


12 67 


1.(0 -d 




16*32 


2(i!i 


4 16-50 


240*8 


15 33 


su ■ 1 


11-88 


148-5 




15-60 


2i<: 


3 14*72 


21 6 -B 


14*56 


2122 


11*39 


129 7 




14-80 


219 


14*06 


1977 


13-BI 


193-5 


10*88 


118*5 




14-18 


■Jul 


3 13*43 


181-7 


13-33 


177*8 


10-44 


1» ■] 




13*64 


189 


2 12-97 


108-2 


12-83 


164-6 


10 06 


101-1 




1316 


173 


4 12-51 


i a -i> 


12-38 




B-71 


94-3 




1273 


162 


■2 1210 


146-0 


11-98 


143 5 


9*40 






12 -a* 


152 


1 11-71 


137-8 


11-61 


134 -fl 


9-13 


83 -3 




11 -M 


143 


8 11*40 


130-0 


11-28 


127-3 


8*87 


78-7 




11-67 


136 


2 11-09 


123-1 


1098 


120-6 


8*64 


74-7 




11-37 


129 


3 10-81 


117-0 


107O 


1144 


8-43 


711 




11-09 


123 


1 10-55 


111-4 


10-44 


100-1 


8-23 


67-8 




10-8* 


117 


6 10*31 


106-4 


Iii-2(1 


104-2 


8-05 


04-8 




10*60 


112 


5 10*09 


101-8 


9-98 


99-7 


7-89 


B2-2 




10-38 


107 


9 B-SS 


97T 


9-78 


96*6 


773 


:,'■■■■• 




1018 


103 


6 9-69 


93 8 


9-53 


91 '9 


7-58 


67-6 




8*98 




7 9*50 


90-3 




88 -E 


7-45 


66-5 




8 80 


96 


1 B-33 


87-1 


9'23 


85 3 


7-32 


63-6 




B«8 


92 


8 B-17 


81-1 


9*07 


82-3 


7-20 


518 




9-47 




7 B-01 


81-3 


8-92 


79*6 


7-08 


50 '1 




9-31 


86 


8 8-87 


78*7 


8-78 


77-1 


6*97 


48-6 




9*17 


84 


1 8-73 


763 


8-64 


74-7 


6-87 


47-2 




9*03 


si 


6 8*6u 


74-0 


8-51 


72-5 


6-77 


46 -B 




8*00 


78 


2 8*43 


71-9 


8-3B 


70-4 


6*68 


44 -6 




* F i G i 


" H i 


•rGi 


*I, 


Hwdwtinrai, 


[u<! Ii-tti-r iu 'iii.ti . dun in n fcrs t' 


tht ooaditioni 


*Mj the mtct 


■Hna^rfowa- are applicable; t! 


em coufti&n-*, \ 








fat, vi 


I lb f 


uud \\ 


uiwYvaV 







15( 

tin 



z$i FLAT SURFACES. Table No. »7. 1 


- 


Pressures, Pitch™, and Snrfacea. 


Steel Plite } inch thick. 




11 


*A> 


" B i 


*c, 


•D, 


*E. 




But, 


-..Tin. 


Pitch 


■ml,,-, 


Pitch [Surface 


Filch [Surface 


Pilch 




i 


■■-: 




>,. [M. 


b* 


•feta 


]». 


..,. i,-,, 


in.. 


-.,. li. s 


IK 


,., ■.- 


10 


























\ 


IE 




























20 




























ar. 




























so 




























:>.r, 




























10 






















20-7" 


)«■.' 




45 
















20-70 


ISS'J 


!"■;■:.: 


1S1-: 




M) 












20-70 


428-5 


19-65 


386-2 


IS 7-4 


111. 




55 












1B75 


:l:'0O 


18 75 


:(51-0 


17 70 


tin 


i 


,~„ 












18-92 


3r-.-j ■<> 


17-93 


;;22-s 


10-90 


jsr-6 


05 












18-19 


iwm 


1727 


2^-;. 


io-:si 


W61 


70 












17-64 


:■"■,-;■ 


18-66 


277 


15 73 


:■;;> 




» 








-2070 


428*5 


]u-J(i 


257-0 


HMO 


259-5 


15 21 


231 -S 


80 


so 


70 


428-5 


20-05 


402*0 


1S--I3 


27" -<> 


16-61 


243*6 


14 74 


2'.:-. 




S;"» 


■>i 


09 


4036 


19'46 


3787 


15-95 


2>i -r. 


1515 


229-6 


14-31 


2'.": 


i 


!») 


19 


63 


381-5 


16-92 


358 -0 


15'5I 


2-10 "7 


14-74 


2172 


18-92 


19J-; 


F 


95 


19 


■02 


S51 -7 


18*42 


339-5 


15-11 


22S-;i 


14-86 


200 -1 


i:i-f-S 


Ltt 


liiij 


18 


64 


344-0 


17-98 


322'8 


14-74 


217-2 


14-0" 


Hi 0-0 


13-22 


17MJ 1 


10.' 


IS 


10 


327-9 


17-54 


307-7 




-.:■..;■ -1 


13-67 


187-0 


12-92 


16t| i 


no 


17 


70 


313-2 


1714 


294-0 


14-07 


198-0 


13-37 


17S-S 


12 -;i:l 


ISMl \ 


i if. 


17 


31 




H5 78 


281-5 


13-77 


189-0 


13-09 


171-3 


1-2-aO 


iBi-tl l 


i-o 


10 


98 


2*7 ■« 


16 43 


270-0 


13-49 


182-0 


12-82 


164-4 


IS'U 


1445-6 1 


125 


10 


82 


l»7rj--4 


10-11 


259-5 


13*22 


17.1-0 


12-57 


158-1 


11-88 


1411 




|:;u 


16 


31 


200-0 


16-80 


249'7 




ISS-n 


12-33 


152 -J 


1 1 00 


li-i-i 




]::.'. 


ie 


■01 


256-3 


15-51 


2407 


12 74 


! 02 ■! 


1211 


1 1 ■■* 


11-4,' 


1311 




110 


15 


73 


247-4 


1 5 -24 


232-3 


12 62 


156-8 


11-90 


141-8 


1 1 -2,' 


126' 




14:' 


15 




239-1 


14-98 


224 E 


12-31 


151-6 


11-71 


i:?7-i 


1 1 «7 


122 




]:■■■ 


15 


21 


231-3 


14-74 


217-2 


12-11 


146-8 


11-52 


132-7 


io-m> 


US' 




!:■■:■■ 


14 


97 


224-0 




210-4 


11-92 


142-2 


11-34 


12.v0 


10-72 


US- 




!'.]'> 


1474 


217-2 


14-28 


204-0 


11-74 


138-0 


11-17 


124-8 


10*56 


UI' 






"A, 


■B, 


•fl, 


* D i 


•a, 




* The distinguishing latter in each column refers to the condition* 
to which the |>U.rii/s iiinl shiNl'T'? fire applicable ; these 1 ei-irnlitiona 






with their distincuishinc letters. 


ill b.- 


fuund immediate!* DM- 1 


eedi 


"g 


the 


sa Tab 


M, 























J] PLAT SURFACES. Tablh No. 97 




Pressures, Pitches, and Surfaces. emUimud 




BtMl Plate J inch thick. 






•F.G, 


*H, 


•rO, 


"h 




t 














Pitch | Surf«o 


Pitch 


Snr-f** 


Pilch 1 Surfs** 


Mb 


Surf** 






Im. 


•q. In.. 


""- 




""- 




M. 


"-■ "" 














































18*45 


840 : 6 




















16*54 


1784 






20-70 


428-5 


19*65 


386-2 


1S : 43 


377 


8 


16 13 


2-!>-fl 






1918 


368 1 


18-21 


331-8 


18-02 


824 


9 


11-04 


197 2 






17-98 


322-8 


17-06 


291-1 


16-87 


284 


8 


13-18 


173*3 






16-90 


287-6 


16-10 


259*5 


IS -93 


253 


8 


12-43 


154-7 






1611 


259-5 


15-30 


234 1 


1513 


226 


fl 




131* -8 






15-37 


236-4 


14-60 


213-4 


14-45 


208 




1130 


127-6 






147* 


217-2 


14*00 


196-0 


13-85 


IM 


9 


10-34 


117-S 






14-17 


201-0 


18*47 


181-5 


13-32 


177 


8 


10*43 


108-9 






13-67 


187*0 


12-99 


168'B 


12 85 




3 


10 08 


101*0 






13*22 


175 


12*57 


158-1 


12*43 


154 


7 


9-75 


95-2 






12 82 


164-4 


1219 


148 5 


12 06 


146 


4 


9*48 


89*6 






12-45 


155 1 


11-84 


H'V-2 


11-71 


137 


2 


9-20 


84-7 






12-11 


146-8 


11-62 


132-7 


11*39 


129 


9 


8-98 


80 3 






11*80 


130-4 


11-22 


126-0 


11-11 


123 


1 


8-74 


78*4 






11*52 


132*7 


10*B5 


1200 


10-84 


117 


5 


8-54 


72 *B 






11-25 


126*7 


10*70 


114-6 


10*59 


112 


a 


8'35 


69-7 






11-01 


121-2 


10-47 


109-7 


10*36 


107 






68 8 






10*78 


116-2 


1025 


105-1 


10-14 


1---2 




8-01 


64 1 






10 56 


111-6 


10-05 


101-0 


9-94 


98 


i 


7*86 


81-7 






10*36 


107*4 


9*86 


97-2 




95 


i 


7-71 


59*5 






10-17 


103*5 


9'63 


93 7 




91 




7-58 


67*4 






9*9fl 




9*51 


90*5 


9-41 


88 


; 


7-45 


65-5 








96*5 


9*35 


87-4 




85 


6 


7-33 


63-8 






9't!6 




9-20 


81'6 




82 


9 


7-22 


62-1 






fl'61 


90-5 


9*05 


82*0 


B-96 


60 


3 


7-11 


60*6 






9-36 


877 


8-S2 


79*5 


8-83 


77 


9 


7*01 


49-1 






9-23 


85-2 


879 


77-2 


8-70 


76-7 


6*91 


47-8 






•F,G, 


•ft 


*rG, 


*I[ 














The diatinfmishinf; letter in each column refers to the Conditions 
which the pitches and surfaces are applicable ; these conditions, 
j their distinguishing letters, will bo found. irasDtt&aX.iA^ •%«>- 






\ 


ing these Tables. 
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234 FLAT SURFACES. Tabu K 
Pressures, Pitches, and Surfaces. 
Steel Plate f| inch thick. 


, 


a 












Pi,ch 


Mii-f.ic. 


Pitch 


<.-.:f,„. 


Pitch 




Pilch |sarfa« 


Pi.cn 


~,:l. 


' ?i 
m 

IE 

2(1 
25 

85 

40 

a 

50 
55 

65 
70 
76 

s:> 

n 

inn 

Kir. 

11(1 

11;. 

!■:<. 
!:::. 

Hid 

K.i 
m;, 



i,... 



Iil-74 

ll>"2l 
1S78 

!■( :■;<: 
17 '87 

17*00 

l""Jii 
18-92 
18-fll 

!-'■::■: 

KilM 

i :.-;-.i 


3886 
870-5 
353 1 
337-3 
322 ft 
3087 
387 '6 

878-0 
200-3 
367-3 
219 '0 


20-81 

1!> -V2 
18-04 
18-20 
177S 
17-41 
17-t'S 
18-71 
i-; -.-,!> 

!']■..!! 

15-81 

1. ■.-,-, 4 

ir.-^i 
imm 
14-81 


433-1 
408-0 

36B-7 
347-7 

331-4 

Ulu-ti 
303-1 
2807 
278-3 

■ir.-i-] 

250 
241-G 
233-8 
229-4 


2n-4!i 
19-63 
18-88 
lrt-2<t 
17-60 
17-05 

15-67 
15-28 
14-83 
14-58 
14-28 
13-88 
13-72 

l:.i"i^ 
13-89 
1377 
12-50 


420-2 

sas-e 

331-4 
309-7 
290-7 
274-0 

245-8 

■2L-2-1' 

213-1 
204-0 
185-8 
ISB-fl 

ir-i-r 

18S7 
163-1 
157-8 
153-B 


20*39 

u>-m 

18-84 
17-82 
17 38 
16-71 
16-19 
r.-T-J 

14 89 

14-S2 
14-18 
13-87 
13-57 
18-29 
13-01 

!■.'! T.'l 

u-f.-t 
12-14 
11-84 
11-76 


416*0 

;i7S'7 
3477 

298-9 
278-3 
262'3 
347-2 

221-8 
211-0 
201-2 

1 f<2 -3 
1.-4-2 
176-8 

17(1-0 

167-8 
152-1 
117-1 

1 1-2 ■(! 
138-2 


■2.) -27 
19-31 
1 * -3*5 
17-80 
10-82 
18-85 
1578 
i ;> ■■» 
11-81 

1406 
13-72 
13-40 
1:1-10 

I 2 -f-2 
12-56 
i-j-85 
13 -09 
11-87 
11-67 
11-17 

I I ->•> 
11-11 
10-96 


H.b 




> 


n>\ 














* Tim ilwtiiiRiiisliinp letter in ench column refers to the cent 
to wliloh llie pitrlies and surfaces ar.i applicable; these condi 
with thoir distinguishing letters, will be found iinmeilutil; 
ceding tliuse Tables. 


1 















5 FLAT SU11FAC1&. 


^Ull ■ 




Pw»» Piuiua, nil Haifa™ 


■•■■■ 




Steel Pitta H iw± tfauk. 






VA 


*H, 




7 


FK<* 1 Sntoc* 


nth | Snifw 


r** |tarta» 


IM tart. 


i«. 




*, * ,.. 


in. 


., ,,. 


- 


- 


... 




r: 










... 


































10**16 


i«i'a 
















1716 


V'U -i 








20-38 


416 -C 


90-17 


toil 


If. 70 


14B-B 




19**91 


896 : 5 


18-90 


S571 


1870 


Ut4 


1 1 M 


1111 




18-M 


347-7 


17-70 


811-5 


1751 


..-..-, -7 


u« 


i ■ •■. i 




SS 


3097 


18-71 


279 3 


ICfl 


m-i 


12S9 


I5i. -J 




278 « 


15-87 


m 


IS 70 


IM I 


U H 




15-95 


251 5 


15-15 


■■■..■ ■■. 


14-99 


tw-i 


1171 


It) I 




1 5 "29 


233-8 


14-52 


211-0 


U* - ■■ • 








14-70 


BJ61 


IS -97 


195-2 


:;-.■ :, 








1418 


201 -a 


131* 


181-7 










13-73. 


168-2 


13-0* 


170 'd 


1299 I 1W » 








13-29 




12-64 


1597 


. 






12-91 


I«6-B 


12-27 


1507 








12-58 


157-8 


31-94 


112'6 


1 ■ 






12-24 


149-8 


11-64 


135'1 


. 






11-94 


142-8 


11-36 










11-87 


■ 


11-08 








11-41 


130-2 


10-65 


117-8 li : 






n-ir 


124-8 


10-62 


my | . 






1 «£ 


119-9 


10-11 


■ 








10-74 


1 1 ■:■ i 


10-21 










10-54 


mi 


10 03 


lOt't ] ■■ 








10 -35 


307 -2 


9'85 










i W-H 


103-6 


9 68 












100-2 


9-53 










I B-as 


Kl 


9-38 












»(I 


9-24 










« B-fi U-« 


910 


«-*] : 








*7.G[ 


* 


I 














jfefcfcO* ■-:■ 








*Auf :l'- &&fa " 










rr 













236 FLAT SURFACES. Table Ko. M 








Pressures, Pitches, ami Surfaces 








Steel Kate -Jf inch thick. 










'A, 


*«! 


-o, 


"Di 


•B, 






Pitch lsnrt.ee 


Pitch 


,..r... 


ntch 


„:,,,,-.. 


Pitch |s a rf,« 








r. 


M. 


*« 


In- 




""■ 




tat. 






1. ■ 








Ifi 






















1 






Wl 




























Vii 
























































:'.- 




















■ 




































r ,0 


















ie-M 
























20-17 


4, ■„;■!, 


1'lO.i 










HO 










20-35 


4 1 -i -3 


IB -32 


37* T. 


1--21 


•;■<- 


















18-56 


Wf» 


in-;.* 


34 : VL! 


17 ■:>:> 


iOM 








7n 










13-86 


:;'.i;Ci 


17-91 


■,',■21 -0 


ie-oi 


2'1 






75 










IS "24 


L'-'-J-i! 


17-32 


30O-0 


!.;■:{■■, 


>;. 






SO 










17-67 


:n-.:-j 


Hi -78 


231 C 


1 r.-si 










8fr 


























'HI 






20-35 




1668 


■',-<■■' 


15-84 




11-96 










iir, 


20-46 


418 "6 


19-82 




16-24 


-■i -l-.-i 


15-4M 


238-1 


1 .!■;.■, 













WflS 


398-0 


IW»V 


*'/:-. -;, 


15-84 


251-0 


15-05 


■220-5 


14 -VI 








in-, 


IJt-47 


H7H-H 


1H-HH 


356-0 


15-47 


2311-3 


14-6S 


■■']fj-0 


13-SI 








111) 




MM* 


1H-44 




















1 1 . 
















197 7 










I-'.. 


18-24 


332'6 


17-67 


SI -J -2 


14-49 


2101 


187T 


189-7 


13 Hi 








!■'.'. 


17-7 


319-6 


17 '3! 


3(10-0 


14-21 


■'l)"-0 


13-50 


1S2-4 


1- ,■■■ 








fr',11 


17'nfl 


307'5 


],;■:, 1, 


«HH-« 




1B+-4 


iM-ai 


175-6 


!■'-',- 








l:v, 


17111 1 


296 -a 


lfl-fiH 


M78-V 


18-68 


187-4 


IHfH 


100-3 


1*2-2! 








M'l 


IB-HI 


MHK-ll 


18-3S 


26* -ft 


i.-i-i:. 


181-0 


12-7(1 


163-5 


1 2 ■[>! 








II;. 


1 .)■(;■_> 


•//«■« 


19 -1C 


259'4 


13*22 


174-9 


12'57 


ir.s-f 


1 1 -s: 








r.ii 


16 '35 


-<;,- ■:{ 


ir.-.H 


251 -C 


13-01 


■■■■l-H 


12'37 


153-d 


1 1 -li'- 








li. ;. 


1. ;-<,;) 


■25« '.. 


1. ■■■:,■: 


243 -C 


;-:>'i 


],;.]■!■ 


12-17 


14* "2 












Ml 


15-84 


251-0 


1 r> 'of 


235 6 


12-61 


IhHl 


HBO 


143-8 


11-3: 


■ 








'A, 


•H, 


•0, 


*D, 


•K. 






* The distinguishing letter in each column refers to the ""-ifltfllll 








to which tlip I'itrln'S :nnj surfums are applicable ; these ronditiont, 
iritb their (list mulish ins; letters, will tic round immediately pre- 












j ceding these Tables. 













FLAT SURFACES. 




Table 


No. 99 




Pressures, Pitches, and Surfaces. 


eontimud. 




Steel 1 'h [■■ ] ;! inch thic 












'F,G, 


*H, 


•rG, . 


"', 




Pitch 


Surface 


Utah 


Surfice 


Pitch 


Mf*M 


Pitch 


BmfaM 
























to. 


«,. to. 


Id,. 


■*■ .'::'* 


'T. 


•**» 


'": 


r%M 
















19-85 


39*4-0 


















1779 


310-4 














20-81 


437-2 


16-27 


264-7 






20'64 


426 


19-59 


3840 


19-38 


375-6 


15-09 


227-7 






19 32 


373-6 


18-35 


338-7 


18-16 


329-4 


14-14 


2(10*0 




If "U 




17-32 


300-0 


17*13 


293-4 


13*36 


178-4 






17-32 


300-0 


18-45 


270-fl 


16-27 


264-7 


12-89 


161*2 






16-53 


273-2 


15-70 


246'5 


15-53 


241-2 


12-13 


147-1 






1584 


251-0 


15 or. 


228-5 


14-88 


221 -6 


11-63 


135-8 






k, ^a 


232-1 


14-47 


2(19*5 


14-31 


205-0 


11-19 








14*69 


216-0 


13-96 


I96 


13-81 


100*8 


10*81 


118*8 






14-21 


202-0 


13-50 


182-4 


13-38 


178-4 


10-48 


109-4 






13-77 


189-7 


1309 


171-3 


12-95 


167-7 


1016 


103-0 






13*37 


178-9 


12-71 


161 -a 


12-57 


158*1 


9*86 


97-3 






13-01 


18D-3 


12-37 


153-0 


12'23 


H9-7 


9*60 


92-2 






IB'67 


180-7 


12*05 


145*2 


11-92 


142-1 


9-38 


87-7 






12-37 


153-0 


11*76 


138-3 


11*83 


135*3 


9*14 


83*6 






12 -OS 


1460 


11'49 


132-0 


11-36 


129-2 


8-94 


79-9 






11 SI 


139 -a 


11-23 


126-2 


1111 


123*6 


8*75 


78-5 






11-E6 


133 8 


11-00 


1210 


10-88 


118* 


8-57 


73-4 






11-33 




1078 


110-2 


10-66 


113-8 


8-40 


70-6 






11-11 


123 


10-67 


111-8 


10-46 


109-4 


8*26 


68-0 






10'Bl 


119-0 


10-38 


107-7 


10*27 


105*6 


8-10 


65-7 






1071 


114-8 


10-19 


104*0 


10-09 


101*8 


7*96 


63-4 






10*53 


111-0 


1002 


100 5 


9-92 


98-4 


7-88 


61-4 






10 "3 6 


107 3 


9-86 


97-2 


976 


95-2 


7-71 


59 6 






10-19 


104-0 


9-70 


94-2 


9-60 


92*2 


7-59 


57-7 






10-04 


100-8 




913 


9'46 




7-48 


56-0 






9 '89 


97-8 


9-41 


88*6 


9'32 


86-8 


7-38 


54-5 






•F,C, 


. 


Ii 


•rG, 


*I, 








.'ho distinguish it if* 1 > - 1 r. . : r 
iL'.'h the. pitches and sur 


n each column 


iTul'S ti 


fill! CHI 


litious 




aces are applies 
ters, will he fc 


ble ; tit 


*!) fill' 








their distinguishing le 


■icA \m 


owAtiV. 


i -s«A 
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238 FLAT SURFACES. Table So. V 
















Steel Plate f $ inch, thick. 


It 


'A, 


*Bi 


*ft 


•D, 


*Ei 




a 


Pitch 


<■■■: f:„. 


Fitch SBTftc 


nan ^artM 


IM jsmfm 


,. . 


Hi*. 
10 


in,. 


1 n* 


in.. 


-,,::- 


ins. 


«,.!». 


lot 


.,.,:. 


in* m 
























10 






















20 
11 






















30 






















35 
M 






















4f. 
50 


















20-M M 




55 


















19-70 S 




(10 














SOW 


400-0 


IS --7 S 




05 










20-25 


410-8 


iw-23 


36fl -S 


18-15 M 




70 










1B-H 


381-4 


I8'H 


343*9 


17-50 « 




75 










18*88 


356'4 


17-92 


ma ■■-! 


IS M 11 




■-0 










IS "20 


334 5 


17-36 


:;,i-, ■« 


16 SJ M 




85 










17-76 


315-1 


16-86 


284*2 


15 91 S 




90 










17-26 


2;4e-u 


1 6 •■iV 


H6"fl 


16-48 3 




95 






20-61 


420-9 


16-81 


282-6 


1 5 v6 


254 


15*07 23 




lHlj 










18-39 








14*70 11 




105 


20-18 


4"rj-4 


19-53 


3S1"4 


16*01 


356-3 


1 :i -2u 


2-Jl "2 


14 34 a 




110 


19-70 


::- ■% 


19-08 


3-, 1-3 


15*65 


24 4 -S 


14->-i 


22 10 


1404 11 




US 


1927 


an-o 


18-67 


348-7 


; 5 -■! ! 


234'5 


14-55 


2I I -ii 


13-74 11 




1 20 


18-37 


866-4 


1S-29 


334-5 


i :. -i 4 


22;. 


14-25 


SOS-1 


13 46 11 




125 


18-50 


3J2-I 


17-M 


321-3 


147. 


218-2 


13*97 


ljt5-2 


13-IB I! 




13" 


18-15 


:;-!-! 


17-5K 


311^-2 


1412 


20.vl 


13-71 


teff-s 


12-95 :t 




135 


17 M 


317-4 


17-2ri 


293 


1416 


200 d 


18-46 


l.Sl-2 


12-71 U 




liO 


17-50 


>.;-;• 


16-95 


2-7 -:■ 


13-S>1 


1937 


1 3 "22 


174 ■ 


12 4.- :^ 




L« 


17-20 


2-.il ■(■ 


16-67 


277-8 


U-6S 


i>7-2 


13-00 


Hi-J-O 


12-2- 17 




1.''.' 


l-J-S-2 










IS] "2 


12-73 


163-6 


is-w u 




f,.--. 


1 -s -■■■:> 


_'7T-2 


16-13 


2v' 1 -:j 


13-35 


17;VS 


12 59 


:■•--; 


11-90 It 




ISO 


16-81 


268-S 


16-88 


252 3 


13 04 


170 2 


12 4,- 


Id 8 


11-73 is 




"A, 


•B, 


•ft 


•D, 


**, 


* The distinguish iiif; letter in each column refers to the con<iiM 
to which the pitches aud surfaces are applicable ; these 1 n»lilil| 
with their disuneuislung letters, will be fuund immediaMly a 






/ ceding these Tables. 


1 





, FLAT SURFACES. 


TABtENO. 100 




Pressures, Fitches, and Surfaces. 


amtiniud. 




Steel Plate |£ inch thiek. 






T 


•H. 


*TG, 


•1, 


PH-ek 


Su-run 


vm 




FttoH 


s„,-„ 


■ Pitch 


BkltM 


Ins. 


iq :.! n9 ' 


T' 


* " : "- 


'""■ 


.,, 1. 


In. 


"':!"'' 




... 












20-65 


422-2 
















18-41 
ia-83 


339-0 
283-5 








20-28 




2(1-06 


402- 


16-61 


243-8 




20-00 


400 


18-99 


860-7 


18*78 


S.V2- 


14-83 


2141 




18 87 


356-4 


17 92 


321-3 


1773 


314* 


13".^ 


191-0 




17 '92 


321 -3 


17 02 


ass a 


16*83 


V.-.3 ■ 


13-13 


172-6 




17-10 


2S27 


16-25 


264 


16 07 


(■-,:-■ 


12-54 


167-3 




16-39 


2-38'S 


15-57 


■212 :. 


15*40 


237- 


12 03 


1447 




15-76 


248-5 


14-97 


224 3 


14-81 


219-4 


11-58 


134*0 




15-20 


231-2 


14*44 


203-7 


M-Ji' 


204 1 


11-17 


124'9 




14-70 


21 a -2 


13*97 


1M1 


18-62 


191 i 


10-81 


117-0 




14-25 


203-1 


13-54 


l-rl-3 


13*39 


17'.'-- 


10-49 


110-0 




13 -S3 


191-6 


1315 


172-9 


13 01 


1 ii',.i- 


10-19 


103 9 




1316 


181*2 


1279 


163-6 


12-65 


160-1 


9-B2 


98*6 




IS'11 


171-9 


12*46 


lftii-S 


12-33 


162 -n 


9*67 


93 




12 79 


163 6 


12-16 


117 -it 


12-03 


1447 


9-44 


89 2 




12-49 


156-1 


11-88 


141-1 


11*75 


1381 


9-23 


85*2 




12 23 


Uii'6 


11-62 


13f, fi 


11-49 


132-1 


9 03 


81-6 




11-96 


H3-] 


11-37 


128*4 


11-26 


'201 


8-85 


78-3 




11-72 


137-4 


11-14 


]-zi-> 


11*02 


1311 


8-68 


75-3 




11**9 


13-M 


10-93 


1 1 :■( -5 


10-81 


117-0 


8*52 


72 B 




11-28 


\-ll-l 


10-73 


lir.-I 


10-61 


112*7 


8-37 


70 




11 -08 


1-22 -s 


10-54 


111-1 


10-43 


108*7 


8*22 


67*6 




10-89 


119-6 


10*36 


107-3 


10-25 


lor.-i 


8 09 


65-4 




10-71 


114-7 


10-19 


laa-a 


l»-08 


101 7 


7*96 


63*4 




10-54 




1(1-113 


loo-t 


9-92 


98-6 


7-81 


61 E 




6 10*38 


107-7 


'.( *7 


97 5 


0-77 


95*6 


772 


69 7 




r-80 10"22 


104-6 


9-73 


84 -7 


9-63 


B27 


7-61 


58 '0 




•F,G, 


*"i 


*rG* 


*'i 




* The distinguishiD^ letter in each column refers t 


. the souUtUai 




which the "itch en an J surface are a->-. licahle ; t 






th their distinguishing letters, will be found i 
Ming these Tables. 


iuir.-lu-.te 


i v«- 





















a,o FLAT SURFACES. Tabui No. 




Pressures, Pitches, and Surfaces. 




Steal PI 


te -J inch thick. 


11 


* A i 


*B, 


* c i 


* D i 


•E 


Pitch |s U rIu C « 


pitch lento 


Pitch 


S U1 -f«. 


Pilch | Sn rf^ 


Plteh S 


to. 


to. 


«l 


l,-,. 


u». 


so., ttu. 


tat 


*«.,,,. 


UL 


•a.. 1m 


inn. i 




10 


























IS 


























80 


























26 


























SO 


























86 


























40 


























16 


























H 


























:.:. 






















20-37 < 




60 


















eo«s 


4'ir'-s 


19*62 ! 




65 












20-94 


438-6 


19-sa 


395-1 


18*76 ! 




70 












20-19 


107-7 


19-17 


367-6 


18-09 i 




76 












19-52 


381-0 


18-53 


34 ■', -5 


1749 i 




Ml 












18-91 


357-5 


17-95 


:122-J 


Ui-M i 




SG 












18-36 


336-8 


17-18 


3037 


1011 ! 




nu 












17-84 


313-5 


16-91 


'2-57-J 


i6-oo a 




96 












17-38 


302-0 


16-60 


■27-2-4 


15-68 ! 




100 








20-6B 


427-8 


16-94 


287-2 


1 !i -O'J 


■2;.y-i 


151U 2 




106 


20*84 


434'6 


20-19 


407-7 


16-64 


273-8 


15-71 


217-0 


14-S4 2 




110 


20-37 


415-0 


19-73 


:<■!>-;• 


16-17 


201-6 


IG'36 


236-1 


14*51 2 




IK. 


19-93 


397 


3 


19-31 


37'i'S 


is -aa 


250-5 


15-03 


226-1 


14'iOi 




120 


19 '62 


381 


') 


18-91 


357-6 


15-50 


24ii '3 


14-72 


■21ti-S' 


13*S>1 1 




125 


19'13 


366 


j 


18-53 


343 -6 


15-19 


^31-0 


14-41 


■_'ita-s 


lij-tiii ! 




i-!0 


1876 


352 




18-18 


330 5 


I4'91 


222-3 


14-16 


200-7 


13-38 1 




!..;i 


18 '42 


S39 


5 


17-84 


318-6 


14-64 


214-3 


13*93 


193-5 


1314 I 




UO 


18-09 


327 


i 


17-53 


307-3 


14'SG 


206-8 


13-66 


ls.n-.S 


12-91 li 




1-10 


17-78 


316 




17-23 


iiilVit 


1114 


199-9 


13-13 


180-5 


13-69 1' 




150 


17-49 


306 





16-94 


287-2 


13-91 


193-6 


1-1-22 


174*7 


12*49 I 




155 


17-21 


296 




16-67 


■27M-I 


13-69 


187-4 


1 ;: -01 


169-3 


12-28 1- 




160 


16-94 


287-2 


16-42 


269'6 


13-48 


181*7 


12-81 


164-2 


1'2'10 1 




* a j 


*E, 


*C, 


*D, 


•E, 


* Tha distinauishina letter 
to which the jiiWhcs and sur 


n each column refers to tlia conditi 




in:.-, ilii uyijilicnble ; these conditil 
ters, will be found immediatelj ] 




ii-itli their distinguishing le 


/ 


ceding these Tables. 




I 















i TUT SURFACES. 


Tasle So, lil 




Pnnra. Pifc&es. mud Sor-beo. 


«■*■*»* 




Steel Plate { inek thick. 






■r.G, 


•H, 


'*<-•> 


•I, 


IM 


ha* 


Mai Urnf-ii 


DM Satan 


IM \»mtM0 


™ 


'*.*"' 


,-. ; ;.. 


* 


•Q.taa 


IT 


■j Lai 


;:: 












19«3 
17-40 


362-4 
303*0 








30*97 


489-9 


20*74 


430*3 


16 14 


260-5 




20*68 


427-8 


19*63 


885 


6 


19*42 


377 3 


J512 


22S7 




19*52 


381-0 


1853 


3 If 


5 


18*33 


336*0 


H'28 


204-0 




IS '53 


343*5 


17-60 


3Cid 


7 


17-40 


303*0 


];i;.7 


184*2 




17*68 


312-8 


16-79 


m 




16*61 


376*0 


12 '90 


16S*0 




16-94 


287-2 


16-09 


m 




15-92 


258 5 


12-4S 


164 *S 




16-29 


265 6 


16-48 


239 


1 


15*31 


234-4 


11-96 


143*0 




15-71 


247-0 


14-93 


■222 


1 


14-77 


218-1 


11*64 


133'2 




15-19 


231*0 


14*44 


90S 




14*28 


204*0 


11*17 


124-8 




1473 


216 9 


13*99 


195 


a 


1S-84 


191*6 


10*83 


117-3 




14 30 


204*5 


13-59 


184 


ti 


13*44 


180*7 


10-52 


110*8 




13-91 


193-5 


IS "22 


17) 




13*07 


171*0 


10*34 


105-0 




13*55 


183-6 


12*87 


1 8G 




12-74 


162-8 


9 '99 


90*7 




00 13'22 


174*7 


12-66 


157 




12-43 


154*5 


975 


95*1 




12-91 


166-7 


12-27 


160 


I-. 


12*14 


147*4 


9*53 


90*8 




3i->j 


169*4 


12-00 


144 


> 


11*87 


141*0 


9*32 


87*0 




12-35 


162-7 


11-75 


138 


i 


11-62 


135*1 


9*18 


83*4 




13*10 


346*6 


11*51 


133 


5 


11*39 


129*7 


8 'BE 


B0'! 




11-87 


141*0 


11*29 


137 


-■ 


11-17 


124*8 


8*79 


77*2 




1165 


135*8 


11*08 


133 


S 


10*96 


1 -ill ■■> 


8*63 


74-5 




11*44 


131*0 


10*88 


118 


' 


10*77 


116*0 


8*48 


72-0 




11-24 


126 '5 


1070 


114 


1 


10*58 


112-0 


8*34 


69 fl 




45 1106 


122-3 


10*52 


110 


7 


10-41 


108-4 


8-31 


07*4 




M 10*88 


1185 


10-35 


107 


■ 


10-24 


105-0 


8'08 


65*4 




B 10-71 


1 1 -1 ■> 


1019 


103 




10-09 


101*8 


7-80 


68*4 




•0 10-55 


111-4 


10*01 


1D0-9 


9-94 


98*8 


7-86 


61*0 




•F,G, 


*H- 


'rG, 


•r. 












* The distinguishing lotter in each column refers to 


the condition! 


which tin' pitiihos mill surfaces arc aiijiliutiilu ; til 
1 their distinguishing letters, will be found imi 


so conditions, 




adiatoly pre- 




fag these Tables. 





















242 FLAT SURFACES. Table J 




Pressures, Fitches, and Surfaces, 




Steel Plate \ % inch thick. 




'A, 


*Bj 


*C, 


•D, 




Htcl, |Sdrf«« 


PHch jsurface 


Pitch laorfsce 


ELei- h Sudan 


en 


"■■:■ 


in.. 


a* In. 


In. 


..j. m 




Wl-lM. 


hu. 


s .,. in,. 


N,. 




10 


























-iii 


























25 


























30 


























35 


























■10 


























■15 


























50 


























5fi 


























eo 






















20 * 




BE 
















20-53 


121*8 


191 




70 












20-85 


436-0 


19-80 


-.m-i 


IS*. 




75 












. ■■■: 


406 


4 


19-14 


300*3 


1.3*' 




SO 












19 -S3 


ial 


3 


13-EJ 


343-8 


17- 




bS 












IS -0f> 


359 


3 


I.yi/i 


3*21 *o 


16* 




90 












1.--13 


389 


6 


i;-f.o 


300 *** 


10* 




95 












17-94 


',-1-1 




ir-iM 


2i*o -r, 


le- 




:n0 












17-50 


306 


S 


16-62 


276-2 


w- 




1 ■ ■ r. 






20 85 


436-0 


17-08 


282 





16*23 


263-4 


is- 




11" 






20-88 


■11 5 "5 


1670 


27;* 





15*86 


251*7 


14- 




11 r, 


20 : 68 


423'8 


19-94 


3977 


18-34 


2e; 




15-62 


24 1 *0 


14* 




1-0 


20'lfl 


406'4 


19-53 


381-3 


1600 


256-0 


15-20 


2:11-2 


14* 




125 


1976 


390-4 


IP' 11 


366-3 


lf.-ti'j 


no -J 


14-90 


222*2 


11- 




!:;i 


19-38 


3756 


18-77 


352*5 


16-39 


237-0 


14-62 


213-9 


18- 




.!::;-. 


11' -02 


361-9 


10-43 


339-6 


15-11 


228 


4 


14-36 


206-2 


111* 




11- 


)■•■ 0- 


849-2 


1810 


327-7 


14-S5 


220 


S 


14-10 


I99*(? 


ia- 




! If. 


ix ■■■:,!•> 


337-3 


17-79 


316*6 


14'69 


213 




13-87 


19-2-1 


13- 




If." 


18-08 


328-3 


17-50 


■jfitj *:i 


11 ■:.;<: 


206 


2 


13-64 


1 .56*1 


12- 




if.f. 


17 77 


3 1 (I -H 


17-22 


296-6 


14-13 


199 


7 


13-43 


180-3 


13' 




HiO 


17-50 


:;....,) -3 


1 6 -95 


287'S 


13'91 


193*0 


13-22 


17-1*9 


12- 




*A[ 


•B, 


•q, 


"D. 




• ThedietmtfuislOijj; lutl-jr in eiiclt oolumn refers to the co 




to which the pitches utid surfaces am applicable ; these coi 




with their distinguishing lettara, will be found immediat. 


L 


/.••■duiif Lhr.ie Tables. 


' 





.. WIS 

I»"M ._. 

17-50 JW 1 

HIS ii3 ± 

M-sa a«-t 

15 1» i*d -I 
IS -20 

117* -. 

u-rwi aii -i 

13 38 I'M 1 

13 -w iw-i 

13 k irr-i 

I3D3 ■.'J9-1 

IS75 H-21 

I*"4» IaH-1 
1*-S5 . IM-I 

15-02 1 14-4 

n-at : I39-* 



!]■>:■■ 



i imt 



rhich lie 
ii their <j 
ing these TtbhZ. 



" \ 











244 FLAT SURFACES. Tabus No. 101 






Treasures, Pitches, aud Surfaces. 






Steel Plate ^f inch thick 




gi 


■ A 


•B, 




*D, 


"E, 






.- ; 














Pllrf, W»tt 


Plh* | Sl irf BC1 


!'«<■!, *„■<.,„ 


FlM 


*,!*,. 


Plus |smt* 


11*. 


b* 


«. m. 


Ins. 


L, M 


Itt 


»,.- m - 


toi. 


,,.,,.. 


iw 


•4.1 






10 




























IS 




























20 




























25 




























:!il 




























35 




























40 




























it 




























50 




























55 




























eo 




















20-80 


lfl< 






05 




















19-89 


;i;i!ij 




70 
















20-4 


417-4 


13-2S 


i;i-r 




75 










20-80 


432-8 


19-7 


-'JiJQ-0 


18-63 


3471 






80 










20-16 


406-0 


19-1 


BM o 


) ? ■!":.'. 


W', 




85 










19-56 


882-4 


i.vr, 


on-; 


1 7 43 


:■:,;;■! 






90 










18-01 


301 '5 


IS'O 


320 -0 


17-0-1 


an 




95 










18-51 


842-8 


17-5 


309 '1 


16-58 


;;;-< 




100 










1 S ■05 




17-1 


294 


16-18 






log 










17'02 


310-7 


10 '7 


•2H)"2 


15-80 






lii- 










17-23 


£96-0 


10 -3 


267-8 


15-45 






iie 






■20 '57 


23 -3 


16-86 


284-2 


160 


266-4 


1.V12 






1 20 


20 -SO 


482-6 


20 -15 


itj'O 


16-51 


272-0 


15-6 


246-0 


14-81 






125 


20-38 


! i ;■; 


19-74 a 


mo 


16-18 


282-0 


15 -S 


230-4 


U-51 






l:j(j 


la -.19 


899 -e 


19-37 I 


76-2 


i ;. -PS 


252-1 


16-0 


227-5 


14-2! 






135 


19-02 


386-2 


19-01 a 


61-5 


1 5 ■:,<■' 


243-0 


14 8 


219 3 


1398 


it:.-. '] 




1-10 


19 "1$ 


371 -7 


16-67 s 


!Ji-S 


15-31 


234 -6 


1-1 T. 


211-7 


13-74 


15-*-' 




145 


18-05 


-..-.'/■I 


18-35 a 


sr-o 


16-05 


226-6 


14 3 


204 -8 


13-51 


!-.:-:■ 




1 5i i 


18'63 


:-;-i:-;< 


18-05 a 


20 '0 


14-81 


219-3 


14-0 


H'8-0 


H-2C 


irs^ 




55 


18-34 


S3!) -3 


17-76 L 


15-6 


U-57 


212-4 


WW 


101 -s 


1M-'|.S 


171 " 




00 




















!,;.;-. 








% 


*Bi 


*C, 


* D i 


"Bi 


* The distinguishing letter in each column refers to the conditio* 




to which the pitches and surfaces are applicable ; these condition.— - 




with their distinguishing letters, will be found immediately pre» ' 




cedi 


igtho 


to Tab 


es. 





















l'- 



TT1T ?CTKFACi3. 



• I.r KJ 

»»t • 



•T 



•o 

•5 



2*13 

it* 

157 
139 



■ .»!..■- I 



!■• ■ 



-42 

90 

■28*'' 
,01* 



jSiV.2 I 
231 ■» 

219 • * 

2D8-L 

198") 

172-9 

:«6 •) 

159 -J 
153 7* 

l«-i 

143 'l 

134-0 
1:29 $ 
IitJ-0 



-.7-9 

■-7-U 



13M7 
"-4HJ 

:+-'»7 
1370 
.3*7 
i3-i« 

• »J.T*» 

.^ I i 

WUl 

117* 
11-57 
11-37 
HIS 
H-Ol 



I ''ten >uii*t«,| 



* 



■J. .:«. ( 19. 



:gu-u 

i94"'» 



27 



■ ^ 



23t>» 
■j*j>i-i) 

:$7i 

tju-o 
tn ■* 

mv 

1294 
tii> I 

117 i 
U*"0 



■y.-s 

" , ■■•y 

' »»■ »u 
■ ,. .. 

';« hi 
::* .0 

\-i ^ 

\-i wo 
l-i do 
li It 
! I <SS 
U vv 
1 1 \i> 
U ^ 
1 1 07 
U*S9 



i 



»»K I 



•o: 



" 'd 
. Vi 

'. t 

» » J 

IW 
Ul 

Mi> 

I it 
r:o 

4, b 

US 
Ud 
III 



4 



Z 



J 

I 

i 
■ 



'Ffix | 



*», 



ll "k 

"S .. t 

•I 

• . »* 

'. * ■- i 

• ■ "• 
. -> 

. *»:-. 

: i 

: o j 

\f . 

'. j ' ; 
; jj 
^ . ,» 

9 w'O 

S 71 

S .i J 



» .» 
.1.. ./ 
.hi' v 
■in' « 

-Co . 

■ t *» 
."» * > 

■ ■ ■ .■ 
•- • 

■.is ,: 

i ■» ■ 

• « 

■..»•■.; 
lj.: .i 

J.S L 

n i 
^.> i 

s: i 
m> 
si o 

i"S I 

• » ■ 

I I .1 

/I I 

III 1 i 



•i-u, 



■»l 



distinguishing lot tor iu «moh rohtmu u-.fmt> |ti llm » uu4lil>'u . 
i the pitoho8 ami suil'aooa m» »u>jih\uili|i» , ilu^u i.nu\|uiuu , 
eir distinguishing lot! ova, will hn Imuhl Uuiuuliidil^ \>\\. 
tese Tables. 









146 FLAT SUEFACES. Tablk No. 1«. 




Pressured, Pitches, and Surfaces. 




Steel Plate fy inch thick. 


11 




-B, 


"ft 


*D, 


% 


Pileh 




Midi 


-,,-M. 


Pitch Isortko 


Pitch 


•:„„ 


Fitch 


,'.::.,- 


A \ 


i„H. 


„. tu 


„,, 


sq . n. 


In. 


».!. i,,. 


hi 


-,. [ I1S 


!-,, 


*.li'-l 




10 
























IB 
























20 
























27, 
























:;u 
























;i;. 
























■10 
























a 
























r.o 
























55 
























.in 
























BB 


















a6 : ai 


■!:l; 




iro 


















19-87 


:;:i.:| 




75 














20-35 


414-8 


1 ? -21 


;).:/■ 




80 










2077 


481'3 


IB -7-2 


388-6 


ie-01 


::4!i-:- 




S5 










20-15 


4ii.;:: 


19-1* 


366-3 


18-06 


Sir:! 




BO 










19-60 


381-1 


18 61 


:!40-3 


17-66 


mi- 




96 










19-08 


364-2 


18-12 




17-10 


iii-2T. 




Ull! 










18-01 


■:■ 1 1! -;; 


17-67 


ai--2 


16-68 


27S- 2 
2i.7 i 




]C:. 










18-16 


;'!3!.i-i 


17-25 


-:'7-r; 


16-28 




110 










17-75 


:':.v:l 


16-86 


■JS-l-j 


1 5 -0-2 


2Sf < 




115 










17-37 


:;r.i ■',! 


10-50 


272 -a 


15-58 


24K- 1 




120 






2077 


J:;i 3 


1701 


.,,,,.,, 


16-16 


20! -J 


15-26 


"32- 




125 






l;0-£:n 


J 1 J -3 


wsa 


27- 2 


15-84 


-:■■ -0 


14-96 


22T 




130 


■20 'Ol 


;ji:S 


19-66 


illb'.i 


16-S6 


207 "7 


15-54 


241 -0 


14-67 


J15- 




:::. 


20-23 


!.'■'■-) 


UrCl.i 


<>ri 


10-00 


258-0 


15-26 


j:.':: '• 


M-41 


!Q7 




!0 


10 .H7 


i!U-!.i 


19-25 


on; 


15-78 


j-l'.'-r 


1 1 OB 


224-7 


14-15 


2(H> 




■!."■ 


IB -53 


;:-i-.' 


18-92 


;.-.*■(: 


15-51 


240*6 


1473 


217-2 


13-92 


:ft* 




BO 














210-1 




137 




55 


1 ■■? -:*0 


'■;■:■■! 


18*31 335-3 


IB -01 


225-5 1 4 -26 


2'';;i; 


13-47 


181 




60 IB '01 


: 1 '! ■;) 


18'02 j 325-0 


1*78 


218-6 14 -OS 


1B7-1 


13-27 


17* 


l % 


"B, 


*C, 1 *D, 


*E, 


* The distinguishing letter in cadi column rrTeis 1,1 the coiiJittiin J 




to wliii'h tin: pitclii-s and sni-1'n..-.cs ;ir..- iijuilinalilf ; these cfjijilitiiHi* 
with their ilifitinyuishiu" letters, will he found im mediately «■•■" 




m£ 


& these Tobies. 



















7 FLAT SURFACES. Table No. 104 




rraaanrea, Pitches, and Surfaces. continued. 




Steel Plate j}£ inch thick. 




.:■; 
'- 


•efi, 


•H, 


" rG i 


•Ij 


Plteb 


s,-,-,-„. 


Pitch |s„rf.cc 


PlWh frtarhe. 


Pitch | Surfcc 


■ 




v,. h* 


In.. 


■q. int. 


ht *,. b* 


In.. 


•4.UU. 


t 




















i 




















B 














20-91 


487-2 




!0 














It'll 


366-8 




H 














17*72 


314-0 




11 
IS 














16-60 


2755 








20-35 


4H-8 


20-13 


405-3 


15-67 


245-5 




!, 


B0'-8E 


4 1 4 -3 


19-32 


373-5 


18-11 


365-3 


14-88 


221-6 




: 


lt-D 


377-2 


13-11 


340-1 


18-24 


8327 


14-21 


202-0 




18-51 


348 '3 


11*1 


312-2 


17-47 


305-4 


13-62 


185 -fl 






] 7 $9 


320-1 


16 99 


288-7 


i •; ->o 


282-4 


1311 


171-8 






1 7 -1:, 


297-6 


1 33 


268-5 


1 6 -20 


262'6 


12-65 


160-0 






is -as 


27S-2 


17,--! 


251-0 


16-67 


245 5 


12-23 


149-7 




BO 


mi 


261-2 


IS -35 


235-7 


15-18 


2306 


11-86 


140-7 




a 


15-M 


2462 


14 -eo 


1122 1 


14-74 


217-3 


11-52 


132-8 




90 


l.v'Ji 


232-3 


14-49 


210-1 


14-34 


205-6 


11-21 


125-7 




16 


u-u 


220 9 


14-12 


199-4 


1-1-97 


195 1 


10-93 


119 4 




:: 


14"« 


si o-i 


IS'77 


189-7 


13-C2 


185-6 


10-66 


113-8 




HIS 


200-1 


13-46 


181-0 


18-30 


177-1 


10-42 


108-6 




10 


13-B4 


in -a 


13-15 


173-0 


18D1 


169 -3 


10-19 


104 




15 


i:v;,j 


133 -i 


1 2 -37 


165-7 


12 73 


162-2 


B-98 


99-7 




M 


33-J7 


176-1 


12-61 


1591 


12-48 


155-7 


B-79 


BB-8 




25 


13 'Jl 


169-3 


1S-S7 


153-0 12-23 


1497 


9'60 


92-2 




30 


12-77 


163 


1214 


147-3 [ 12-01 


144-2 


9-42 


86-8 




sn 


)2v.f 


i :r, -2 


11 99 


142-1 11-70 


139-1 


9-26 


86*8 




« 


12-36 




1171 


137-2 11*59 


134-3 


811 


83-0 




41 


is-n 


140-8 


11-7-2 1327 1 11-39 


129 -B 


8 -96 


80-8 






11 -!W 


1 1-2-1 


11-33 128-5 U'21 


12;V7 


8'82 


77-8 






1 1 "7.-3 


137 7 


11-16 124-5 1 11-04 






75-5 




■i r j 


11 ■;,-.: 


133-6 


10-00 120-8 1 10-87 


118-3 


8-50 


73-3 






*FiG, | *H, ! VG, 


•I, 


The disliDguishlns letter in each column refers to the cnmlitiona 


w : ii ti ■ t ' lf l ,itt,,Li: ' s " wi s"rf^i-s aiv :i|.;iliuiUi? ; tlieae coM\.1\oq», \ 


™*» "to diatippuisbigg Je!( era , will be found imwie-lwieV} v 1 *" \ 


JUU 













148 FLAT SUBFACES. Tablb No 


_ 


; 


Pressures, pitches, and Surfaces. 


Steel Plate 1 inch thick. 




1 


*A, 


"B, 


•c, 


•D, 


* E 1 




Pilch 


-,„:;„■■ 


Pitch 


>,-:,, 


pad. 


^Im: 


Pilch 


•■---■■*-■ 


Pitch 






ito. 


h* 


-q. b» 


lm 


>,. in, 


i,,,. 


*1. in, 


1,1, 


■q, in* 


lot 


,,1. 




ID 
























IB 


























JO 


























2;. 


























30 


























3S 


























■10 


























IS 


























SO 


























:■;:. 


























00 


























•e 


























70 




















iO)« 


415* 




76 














20 


96 


439-5 


19-73 


?;>!■ 




.SO 














20 


10 


112-4 


19 -IS 


:;i:7 




«;, 










2076 


isi'o 


19 


71 


S.SS-5 


IS'60 


tK 




i.'0 










20-18 


407-3 


1!) 


10 


367-2 


1 3 -03 


i:7 




BE 










19-65 




18 


66 


:)!-•■- 


1761 


iin-. 




1 ' ") 










19-16 


367-2 


18 


1!) 


3 SI 1 
Sir. -Li 


17-17 


j'j; 




1 or. 










1871 


;;.-,<> -0 


17-76 


lfi-77 


--: 




UQ 










18-28 


334-4 


17-36 


:;oi ■:. 


16-88 


J'i> 




lis 










17-89 


320-1 


16-99 


288-7 


16-0* 


:;; 




l-ji> 










17-52 


307-0 


16-61 


276 9 


1571 






lir, 










1717 


■JO-VO 


1631 


■JUr',-1 


15*40 






1; > 






2d : D9 


122-8 


13-85 


283-8 


16-00 


■::,t\-<> 


15-11 






::. . 


20-88 


ISll 


20-18 


107-8 


16*54 


278-5 


1671 


i-itj-s 


14-i3 






: ;o 


20*46 


413-8 


19-82 




16*25 


264-0 


15-43 


■JSS-J 


14-57 






i\r, 


20"U 


404 -C 


1H-4.S 


;17*47 


16-97 


■•.-..vi 


15-17 


230-2 


14-Ji 






::,<> 


19-78 


391-3 




367 2 


1571 


a-i-5-3 


L4-!'2 


■JJ2-7 


1 1 ■oil 






:;.;. 


10-40 


-57vO 


18 '85 


355-6 


] :, ■■Hi 


-■;■.'■" 


14*68 


■ji»-r 


13-87 






Luii 


19-16 


367-2 


18*66 


314-6 


15-22 


a3i-7 


14-46 


i.l-.l-J 


18-M 


1S6* 




*A, 


* B i 


•c, 


*D, 


" E ' _J 


• Tho distinguishing letter in each column refers to the conditio)* 




to which the pit.iiiea nud Eairi'.ices aiv ai<]>Ui'iili1s ; these conditiantf* 


wit 


, thci 


ilisli 




tg let 




ill he 




nd 




inti-l-, 







/ceding tbrsa Tables 
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FLAT SCRFACJESv 


T-tULK N 


Ok Wa 




Pimm, FfchuM* tnd Surf*.***. 


watitiuuL 




Steel Plate 1 inch thick 


I 








•FA 


•1 


a. 


•r 


SurUoe 


•1 

t'ltvli 




II 


Pitch 


Surface 


Pttch 


Surface 


Yltch 


In. 
5 

10 


Int. 


■q. Ids. 


Ins. 


•q. Inn 


In*. 


MJ. tut. 


tun. 


M| iu»- 


• • 

• • 






• • 

• • 


• • • 

• • • 


• • • 

• • • 




■ ■ • 


• ■ « 
■ ■t 




• ■ ■ 


L5 


• • 






• • 


• • • 


• • • 




i • • 


■ ■ f 






20 


• • 






• • 


• • • 


• • • 




i • • 




. 




25 


• • i 






• • 


• • • 


• • • 




■ * • 


• ■ ■ 






SO 


• • i 






• * 


• • • 


• • • 




» ■ • 


i ■ ■ 


lu an 


Ha/ 4 


& 


• • i 






• • 


• • • 


• • • 




t ■ V 




JlTil4 


Hi^-JU 


10 


• • < 






• • 


• » • 


• • * 




p # * 


f 


VI ou 


UU'J J 


15 


• • « 






• • 


20-96 


439*5 


20*73 


4UU H 


Irt i» 


UrlO tf 


50 


20 96 


439-5 


19 90 


396 1 


M'QH 


Wl i 


Jr, ;u 


*i44 « 


55 


20*00 


400 


18*99 


360-6 


1*7* 


Ma H 


M *>i 


XliH 


80 


1916 


867-2 


18-19 


S3I-J 


\TV* 


KM '4 


14 ','* 


JW> 


65 


18 42 


339'4 


17-49 


306 J 


\1V> 


WS4 4 


j:$ *V ' 


i«i// 


70 


17-76 


315*6 


16*7 


2*4 '4 


:vk>. 


XI>. 4 


i'J '/J 


iV^ 1 


76 


17-17 


2950 


1651 


iw, ; 


;t .>, 


W*% 


, / ^V 


;C« c 


80 


16-64 


276-9 


15-% 


2*v > 


, c « 


Mi i 


, y /*'/ 


,4'4'* 


85 


16-15 


261*0 


15-&4 


ja>: c 


.; ./ 


W, i 


, . r\ 


.UK 


80 


1571 


246-8 


HI* 


2**T 


. 1 *. K 


y i V 


u 


. 66 f 


15 


15-50 


284-1 


MM 


*.:•* 


. ', •'.> 


WA / 


, . /(■ 


■ /.: i 


•0 


14-92 


222-7 


li'A 


y -v 


6 0/ 


'**. i 


■ .'/ 


//, I 


06 


14-57 


212-4 


It 'hi 


:.v. < 


C »ii 


s> K 


', // 


-.'. 'r 


tie 


14-25 


2U&-0 




:*t"< 


<- '"i 


■ i '. 


'»» 


y i # 


115 


13*4 > 194 '4 


it'ifC 


.:t 


ff 


/ 


1 ./, 


'/' i 


110 


18-66 : we 


lirn* 


.v--: 


• ','. 


V , 


1 .'/• 


'- »■ 


us 


18-W i 171- 4 




,»■■.-' 


• .';» 


.-' I 


' . »•' 


„/ '. 


uo 


18-14 ■ 17I"7 


Jl: 4k- 


/s .-* 


■ * ■/ 


■«■/. 


f */. 


■.' ' 


85 


12 'BO 1MT, 


ii:"*i» 


^ « ■ ' *i J » '• 


• • 


# »'/ 


" ' 1 


40 


12-66 ltt("fc I'iri.C 


1 


»y- / 


/ '^' 


i 


15 


12 47 luZ-i . '*: 


. 1 " ' 


« ■ 


. /. 


' ' / 


EO 


12'2€ 1501 j ;. v 


: >■ ■ " * 


. ».# # 


■ 


'-/ / 


iS 


12-07 i4:*v. , : ■»■ 


: ' s 


• / . 


■ « *" ■ 


, 


* 


11 '89 :^1 ■-, :. •■; 


* 


. ' . 


' 


• 




*r,c. 


"• 


f 


1 


• 



The di*tiii£~ifc:.:L4i,; . 

"*ihicii ti*»- wivjc <-.! 

*& tbeir dittr^j; 



it/ 



lv/*C 





250 FLAT SURFACES. Table No. 101 






Pressures, Pitches, and Surfaces. 






Steel Plate lg^ inch thick. 






* A i 


* B 1 


*<h 


* D 1 


■E, 




Pitch 


■ ■■ 


Pitch 


■„!.„■ 


Pitch |snrfaM 


R,ch 


-.;■.:,- 


Pilch J9ur!u 




.!-. 


"■-<- 


'"'■™ 


bt 


*■ ■■ 


to* 


™i- '»- 


!.,». 


Ml. h» 


fa* 


■-1.il 




10 
























IB 
























20 
























25 
























30 
























35 
























10 
























u 
























so 
























55 
























80 
























fi5 
























70 


















21*06 


ur- 




75 


















20-07 


,;j-. 




SO 














20 : S!> 


lOO'il 


1071 


:A- 




P5 














20-28 


411-8 


19-13 


;w. 




;„, 










2076 


-i::i>: 


19-71 


388-8 


1 3 <-n 


lit 




it5 










20 '22 










;- ; 




l-.'i 










19-71 


388-8 


18-72 


350-5 


17 -ii7 


,i: 




0)7, 










19-25 


070-;, 




oo) -i 


1 7 -25 






110 










18-81 


354 -o 


17*86 


31 S -2 


1 (i y. 


'r 




115 










18-40 


338-8 


17-48 


305-5 


]-:-5'J 






!::■ 










18-02 


220 u 


17-12 


203-1 


10 10 






125 










I 7 '07 


012-2 


16-73 


2'1 ■•:, 


15S4 


■■-■■ 




:.;o 










17-33 


300-4 


10-10 


271 -0 


15-51 


!!'. 




::;;.■ 






20-78 


43'i-S 


17-01 


280 -5 


lfi-I6 


2(5 1 "2 


15-26 


-- 




110 






20 '40 


1 1 ■ I 


10-71 


-;■■-! 


16-87 


2-y.i-O 


14-!'0 


:.' 




14 5 


20-69 


42.S 1 


20-05 


K.l2-I> 


16-43 


270-1.1 


KVOO 


240 -0 


14 70 


:i; 




' 50 


20-35 


nro 


1971 




1 - ! 


..'!!■■: 


15-35 


.2:5 ■! 


14'40 


::-■ 




155 


20 '03 


101 1 


19-40 


17iM 


15-90 


J r,2'0 


15-10 


,:'2--2 


1 1 "20 


# 




100 


19-71 


iSS -> 


1910 


!()!■.- 


15 '66 


2 17. -2 


14-87 


221-0 


14-06 






*A, | "B, 


*Ci 


•D. 


*lJI' 


• 


The diatinguishins letter in enc:h colnmn refers to tile coaditiowf | > 


::;■ 


Mch t 


distil 








tt|. r ,l 
11 he 




these 

ilKlir; 


-.11. Ill 

iatxlv 




1 



/ iskHd^ t/iese Tables. 



51 FLAT SURFACES. Table No. 106 


Pressures, Pitches, and Surfaces. amlinned. 




8teel Plate l^ inch thiok. 




£ 


»F,G] 


•H, 


•rG, 


•I, 


Pitch 


8urr.ee 


Pitch 


Sarf«« 


Pitch 


S-„rf.cc 


Pitch 


Surf.cc 


,.. 


In.. 


•j. tat 


ft* 


«,. «... 


ft* 


■q.ii». 


In,. 


aq.tni. 


10 






















15 






















» 






















K 






















3D 
















20 25 


410-2 




r. 
















18-77 


352 5 




S 
















17-58 


309 1 




■ 
















16-59 


275 -fi 










20*48 


419-4 


20-25 


410-2 


15-76 


248-6 






20 '58 


423 : 6 


19 '54 


381-8 


19-32 


373-5 


15*05 


226-6 




j 


1971 


388'8 


18 72 


350-5 


18-fil 


342-8 


14-42 


208-1 






18*95 


S59-3 


18-00 


324-0 


17'80 


316-9 


13*87 


192-5 






18-28 


334-1 


17-35 


301-3 


1716 


294 7 


13-38 


179-2 






17 67 


312-2 


16 -7a 


281-6 


16-69 


275-6 


12-95 


1677 






17-12 


293*1 


16-26 


264-3 


16-08 


258*6 


12-55 


157-5 






16-62 


270-2 


15-78 


249-1 


15-61 


213*7 


12-19 


148-6 






1616 


261-2 


15-35 


2:i.-, -ii 


1518 


2,10 -5 


11-86 


140-7 






157* 


247-7 


14-95 


223-5 


14*79 


218-7 


11-56 


133*6 






15-35 


235 6 


14-58 


212*7 


14*42 


208-1 


11-28 


127-2 






14-99 


224 7 


14-24 


202 -a 


14*09 


198-6 


11 02 


121-5 






14-65 


214-8 


13-92 


193 9 


13-77 


189-7 


10-78 


116-2 






14-34 


205-7 


1363 


185-7 


13-48 


181-7 


10-55 


111-4 






14-06 


197-1 


13*35 


178*2 


13-20 


174-4 


10-34 


107*0 






1377 


1897 


13-09 


171-3 


12-95 


1677 


10-15 


103*0 






13*51 


182 ■<! 


12-84 


105-0 


12-70 


161-4 


9 96 








13-27 


1761 


12*61 


159-1 


12*47 


155-7 


9-79 


95-8 






13-04 


170-0 


12-39 


153-6 


12*20 


150-3 


9*62 


92*6 






12-82 


164-4 




148-5 


12-05 


145*3 


9*46 


89*6 






12*61 


169-1 


11-99 


143-8 


11-86 


140*7 


9'32 


86'8 






12-41 


154-1 


11*80 




11-68 


136'4 


9-17 


84-2 






12-23 


149-5 


11-62 


186 -1 


11-50 


132*3 


8-04 


81-7 






*F,G, 


*H, 


'rG, 


*I- 


The distinguishing letter in each column rotors to the conditions 




hich the pitches ami surfaces are applicable ; those conditions, 
i their distinguishing letters, will bu found immediately nre- 






xlwg thorn Tables. \ 


_ si 









252 FLAT SURFACES. Tablb H 








Pressuroa, Pitches, and Surfaces. 




Stool Plate 1-rV inch thick. 




*A, 


*Bi 


*C, 


* D i 




Pitch 


ftrfN 


Pitch 


,,-rf,,,. 


EtbA SBttog 


I'itch ]soxii« 


['it, 


)i.>. 


„,=. 


S1 . in 


b* 


vi. in. 


inn. 


M). 1M 


Ina. 


'.-„ in- 


tot 




10 


























20 


























26 


























3" 


























;■;:. 


























■in 


























46 


























:,<> 


























:>:> 


























60 


























t>5 


























70 


























7S 






















20 -S 




fo 






















20-2 




!*5 


















20-85 


43J'-S 


10-8 




On 


















20-27 


■1 1 1 'fi 


19-| 




OS 














20-79 


432-3 


1974 


SiLI-ti 


is-.; 




L ' -■ ■-■ 














20 "27 


■ill " 


19-24 


37'!';'. 


18-1 




1 05 














10 70 


391-7 


18-78 


353-1 


177. 




110 














19'34 


374'] 


18-36 


337 '3 


] 7 :i. 




115 














18 92 


=jr.a -l 


17 07 


322-J 


iri-ii. 




ISO 














18-68 


343-6 


17-60 


309-7 


18-tj 




\->r, 














18-16 


:M'iii 


17-25 


207 -t; 


lti-2. 




130 














17*82 


317-5 


16-92 


288-8 


1.V.I 




135 














17-48 


306-0 


lil -ill 


■Ji'cili 


1 .'.-<;: 




140 








-2007 


439 -9 


1718 


-2iT.-l! 


It! -82 


2'ki-o 


If. -4( 




MS 








-2'l'!| 


424-9 


1U-*1) 


285-3 


18-04 


-257-3 


15-1- 




L50 


20*92 


438 -C 


-20-27 


411 


16-61 


■27 li '! 


15-78 


249-0 


141H 




155 


20 '59 


4-24-1 


1B-94 


397 '9 


18-35 


287-2 


15-53 


241-1 


1 4 ■*!< 




]iji.) 


20 '27 


41 1 'C 


19'63 


S8C1 


16-09 


■i:,'.>-i 


15-29 


'233 'S 


14-4 




*A, 


•a, 


•c, 


*D, 




* The distinguishing letter in each column refers to tha eon 
to which (he pitclirs incl surLiccs are aji[>lit;nblo ; these oond 






with their diatinguishiug letters, will be found immediate] 


( 


ctding thesa Tables. 















3 FLAT SURFACES. 1 . 




Presmrea, Pilebei, »ii<l Surfaces. MlfclM* 




Stwl Pl.te IjV inch thick. 




! . TA 


'"i 


•rG, 


■ 





& «Mk 


Sori^* 


FHck 




F-Kfc js«f«l 


M 


i I! 


■"'.!"' 






iq.ln. 




*.!"* 


Urn. 


..,. i,„ 






21 


j;. 


4434 


. 


433'8 


UhH 


1 1 








WM 


403 -• 


U 17 


:;>( i 


is 4H 






20* 


411'v 


IMM 


3705 


it-<a 


:■;/ < 


14*2 


SIM 




ie-i9 


379-a 


IM8 


342 4 


nitt 


334 » 


U-M 


JMM 




18 73 


353-1 


1T-M 


31*4 


1744 


311-4 


1376 


!«♦-« 




18*16 


33-3 1J 


w*m 


M -, 


17*8 


»i i 


H*> 


. 




17 ■-;■■> 


S0«-7 


MM 


01 I 


Hi* 


Ma -» 


IS* 


I«1 




17U3 


291^ 


:•:-.. 


Ml | 


!*■« 


*7lf 


i 


14*+ 




w-n 


274-0 


:;■:■ 


MM 


IS** 


rti< 




144 1 




18-18 


Ml -7 


H 


MM 


isa 


»I« 


11* 






15-7* 


H .• 1 


U-tt 


2W-T 


I*-** 




11* 






1510 


ro-4 


li -u 


MM 


14** 


***» 


H-w 






lft-08 


a i 


ui: 


arU-t 


|Mi 




(IV? 


"?• 




1*7* 


a7-3 


ll-y, 


11*1. 


W*t 


IfM 








14 4* 


M ; 


13-71 


MM 


|MV UM 


■ 




HIS 


*•** 


n* 


MM 




. 






iti-» 


70-» 17*1 1 t»« 




1M3 


mi I 


tS-M ' M"»-* 1 1**1 




JltO 


17M 


»1» MS 




13 17 


17»* 


" * 1 ,tm 1 sSl £21 fltX 




1I7S 


MM 






ws-i 






IMC 










•■ 




"n iiiiwi ii-- — *^rw~t—t" 































*54 FLAT 3UBFACES. Tablb H 




Pressures, Pitches, and Surfaces. 




Steel Plate \fc 


inch thick. 










'A, 


*B, 


*Ci 


*D, 




Pileh 


^,T:,« 


Htoh 


^M:,,. 


PUch | SD rfa. C 


Titer, 3 U rf Me 


en. 


;i.s. 


in,. 


«,, in. 


to 


« ta 


IB* 


.q.in. 


inn 


«,.!■» 


fat 




10 






























if> 






























:>." 






























25 






























;io 






























\ii 






























40 






























46 






























r,o 






























:■:> 






























t)0 






























,;;-. 






























70 






























75 






























SO 


























20 : S 




*5 


























20 -J 




Hi.) 




















in-.-: 


4n-a 


13-6 




i>5 




















20-28 


Ul-S 


ll'l 




inn 














20 


82 


43S-8 


1977 


:;;'l 


18-rl 




1 i.i.'. 














20 


33 


ll:i-l 


19-30 


3726 


LSI 




1 1 














19 


S7 


394 -B 


1886 


356'0 


17? 




115 














IS 


44 


oTS ii 


1846 


340 '8 


17-4 




120 














19 




382 -5 


18-08 


:.WS 


17-i' 




12.-. 
















66 


348-2 


1772 


314-0 


1G7 




no 














18 


30 


rci.vn 


17-38 


302-1 


i8i 




135 














17 


96 


322-8 


17-08 


2!' 1-2 


1(1 




140 














17 


65 


311-6 


18-76 


2S 1 -0 


lfi'l 




145 














17 


36 


301-0 


Hi -47 


271 -B 


IS* 




IT.Ii 








20-82 


433-8 


17 


OS 


201-2 


1 n ■'<() 


262-6 


15 -3 




l 55 








■JO-49 


420-0 


16 


79 


282-0 


16 '95 


254-4 


l.vii 




HiD 








20-17 


407-0 


16 -53 


273-3 


1570 


246'6 


tl-8 




'A, 


*Bi 


•0, 


*Dj 




* Tile distinguishing letter in each column refers to the con 




to which the pitches and surfaces ars applicable ; these com 
with their distiuffuiahing letters, will ha found, immediite 




/ ceding these Tables. 




) 







S FLAT SURFACES. Table No. 108 




Pleasures, Pitches, and Surface--, continual. 




Steel Plate 1 jV inch thick. 




* F i Q i 


"H, 


•rQ, 


*I, 


Pitch 


Surf see 


n> 


s„:-r„„. 


Pltah 


SLlir.tr.. 


RM. 


SL.rf.ce 


; 


■q. ni. 


i 


KJ. ini. 


= 


•q. M. 


= 


•q-lni 














19-83 


393-2 
















18-57 


3448 
















17-52 


307-1 
















16*64 


277-0 




2082 




20-64 


426-0 


20-'41 


4167 


15 88 


2.'.2-.l 




433-8 


1977 


391-0 


19-55 


382-4 


15-22 


231*8 




20 02 


400-9 


19-01 


361-4 


18-80 


353-5 


14-84 


214*5 




19 SO 


872*6 


18*33 


3360 


18-13 


328*6 


14-12 


199*6 




18-69 


848*2 


17-72 


314 


17*52 


307*1 


13-66 


186-7 




18*08 


326*8 


17-16 


294-7 


16-98 


288-3 


13-24 


175-4 




17-55 


307*9 


16*66 


2777 


16-48 


271-7 


12-86 


165-4 




17 '06 


-.".'1 -2 


16-20 


2tl2-fi 


16-03 


256-9 


12-51 


156'6 




16 62 


2701 


15*78 


249-1 


15-81 


■ll-S -7 


12 19 


148*6 




r ri-LSU 


2G2-8 


15-39 


237*0 


15-22 




11*89 


141-6 




15 82 


260 -4 




•22Sv 


14-87 


221 -I 


11*63 


135-0 




15-47 


239*3 


14*69 


216*0 


14-53 


211*3 


11-36 


129-2 




15 '14 


221-1 -l 


14-33 


206-8 


14*22 


202-4 


11*12 


123-8 




14-63 


219-9 


14-09 


198 5 


13-93 


194-2 


10-90 


118*9 




14-53 


211-3 


13-81 


190-8 


13 66 


186-7 


10-69 


114-4 




1*26 


203*4 


13-55 


183-7 


13*40 


179-7 


10-50 


110-2 




14-00 


196-0 


13 30 


177-1 


13-16 


173-3 


10-31 


106*3 




18-76 


189-3 


13-07 


171-0 


12*93 


167-3 


1014 


102-8 




13-52 


183*0 


12-85 


165-3 


12*72 


161-7 


9-97 


99-4 




» 1330 


177-1 


12-65 


160-0 


12 51 


156*5 


9-81 


96-3 




55 13*10 


171-6 


12-45 


1550 


12-31 


151*7 


9-66 


93*4 




tl> 12-90 


166-4 


12-26 


150 3 


12-13 


147-1 


9'52 


90*7 




tfi, 


•a, 


'rQ, 


•I, 


Tim distinguishing letter in each column refers to the conditions 

- i ■ |i:t-i 'in i ■;:;: aiv jLjijJiCiible ; these conditions, 
s t.tn.'jt r.listii!^i.[ishiiig lottera, will bo found immediately pre- 






ing thesa Tables. 




. 









156 FLAT SURFACES. Tajju No. 




Pressures, Pitches, and Surfaces. 




Steel Plate lj inch thiok. 




II 


* A i 


"B, 


•c, 


*D, 


• 


Pitch 


■■,:■■, 


Pitch 


.:„-„, 


EM 


• ..-,■ 


FKd. jtafte. 


J-.-. 1 


.',-. 


IM 


i 4 


i;,,. 


-...in. 


tm 


*|.„< 


m. 


«ta 


M 




IN 
























15 
























20 
























25 
























:;.i 
























35 
























■S" 
























45 
























o'J 
























-,:, 
























60 
























65 
























70 
























75 
























80 
























S5 




















jo ::■ 




M 




















mi: 




05 
















U^g 


■1 :«■;, 


19--!i 




Lun 
















29-31J 


4121 


1S.-7 5 




nt,; 












20-87 


435 -7 


1 1 ■( ! 


ai-t-j -r 


1S-M 




110 












20-40 


416-2 


19-37 


:i7;.-^ 


IB-tt 




I1G 












19-96 


3:iS '3 


1 5 ■95 


::59 1 


';■■■ 




-ID 












19-54 


s>2-o 


18-56 


:-i -i -i - -1 


;.:■■! 




■IT, 












IB -15 


307-0 


IS -19 


:::;,, -;i 


17-11 




30 












1879 


35S1 


1784 


:i;-4 


lfl M 




135 












18-44 


sui'i 


17-61 


:j00-s 


-..:...:. 




110 












18-12 


:.l;v:: 


17-20 


■-0 II 


l«1l 




U5 












17-81 


3 17 -J 


1-5-1*1 


■i-0-0 


11 H 




150 












17-51 


3'JiVS 


!'!■<;:! 


::■.:■: 


::■;.■ 




;,;. 












17-23 


-J37-1 


18-37 


-1-- 


■-.-;;. 




10(1 








w'-h 


12L.--0 


WW 


i--0 


1612 


i:,B-S 


iG-n 






•a, 


*B, 


•c, 


*1>, 


+ . 




* The distinguishing letter in each column rofors to the cond 




to which the pitches and surfaces are applicable ; these oondi 
with their distinguishing letters, will be found immediiteli 




/ ceding these Tables. 


1 















FLA 




ACES. Table No. 100 






t SURE 


Pressures, Pilches, 


ad Surfaces. 


continued. 




~ 


Steal Plate l£ inch thick. 








"PA 


• 






G, 




I, 




'h 




Pitch 


(*•„■-,,, 


Rtah 


Su.-I.i<» 


Pitch 


W.c 


•filch 


••■■>■' 


. 




■q.ln.. 


= 


iq. nj. 




»q 




: 


*"'..?*" 


















20*35 


lii -1 




















19-06 


363-3 




















17 99 


323 6 




















17-08 


291-9 














20*95 


439'2 


16*30 


285 '9 










30*30 


412-1 


20 07 


403-1 


15'62 


244-2 






20*55 


422-5 


19-51 


380-8 


19-30 


372-5 


15-03 


225 '9 






1981 


8927 


1881 


354*1 


18 fll 


346-3 


H-50 


210-2 






19-15 


367 


1819 


3:,0-a 


17-99 


323 6 


1102 


196-6 






18-55 


344-4 


17-62 


3105 


17-13 


303-8 


13-59 


184*8 






18-01 


324 '5 


17*10 


2-.I2-6 


16-93 


2S'.i-:l 


1319 


171-1 






17-51 


306-8 


16*63 


276 7 


16-45 


270-7 


13-84 


184-8 






17 '05 


291-0 


16*20 


262 5 


16-02 


2;-|6S 


12-51 


156-4 






16-63 


276-7 


15-80 


24 a -tj 


15-62 


214-2 


12-20 


148-9 






18-21 


263 a 


15-43 


238 


15 26 


232-9 


11-92 


112-1 






15-87 


252-1 


15 08 


237-5 


14-92 


222-6 


11-66 


135-9 






1 5-5:1 


241'4 


14-78 


217-8 


14*60 


213-1 


11*41 


130-3 






15-22 


231-6 


14*45 


2090 


14*30 


204-5 


11-18 


125-1 






14-92 


222*6 


U-17 


200-9 


14*02 


196*6 


10-97 


120-3 






14*63 


214-2 


13-90 


193-4 


13*75 


189*2 


10-78 


116-9 






14-37 
14-12 


206-5 
199-3 


13-65 
13-42 


186-5 
180-0 


13*50 
13-27 


182-1 
176-1 


10*57 


111*8 
108-1 






10-39 




13-88 


193-7 


13-19 


171-0 


13-05 


170*3 


10 22 


10**S 






13*65 


186-5 


12-97 


1684 


12-84 


161-8 


10 06 


101-3 






13-44 


180-6 


12-77 


163 -a 


12-63 


159-7 


9*91 


98-2 




' 


13-23 


175*2 


12-58 


158-2 


12-44 


154-9 


9-76 


95-3 






"F.G, 


•H, 


'rO, 


•h 


' The distinguish! 
whiah the pitches 
lh their distinguis 
ling thesa Tables, 


g letter in each 


column refers to 


the conditions 


likI surfaces an 


applicable ; th 

11 Lii found in 


ese conditions, 




ling letters, w 


_ 


\ 








» 




IHIIIH 









STEEL STAYS, PRESSURES, AND SURFACES. 



The following notes will facilitate the use of the Tables which : 
diately follow, numbered 110 to 114. 

(1) If the working pressure be 150 lbs., the surface to be supported 
by one stay 252 square iii'/ln.'s. and flit- siw of atav be required ;- 

Than, opposite 150 lbs. in Table No. 113, tlio surface, 252 
inches, is found under the diameter 2% 8 inches, and an 
square inches, which is the size of stay required. 

(2) If the surface be 100 square inches, the stay 1^ inch 
area 2 ■7612 square inches, unci working pressure bo required : 

Then, in Table No. 112, 1% inch diamater stay is fo , . 

in the column under the area 27612 square inches and 1% M 
diameter, the surface is 160S square inches, and opposite it tit 
pressure is 155 lbs., which is tha working pressure suitable. 
(8) If the stay be 1 inch diameter, the area *7854 square inch, ud 
the working pressure is to be 80 lbs., and the greatest surface lor 
size of stay and working pressure be required : — 

Then, in Table No. 110, 1 inch stay is found, and opposite H 
lbs. in the column for 1 inch diameter, area '7854 inch, the ■ 
nice is 88'3 square inches, which is the surface suitable for si 
stay and pressure. 
When the surface is not found opposite the pressure, it will ba *■ 
the aide of safety to adopt the larger size of stay, over the neit o 
surface on the right. 

The diameter is always the net effective diameter, or diameter 
bottom of the thread, and the area the net sectional area I 
smallest part of the stay. 







































PRESSURES. GREATEST SURFACES, Tablb 




AND 8IZE3 OF STAYS. 
Tera on salid Steel acreired Stays, which hive 
worked in tha Era, 9000 lbs. ;ipt S'i>]ii i' in.-] 




No. 110. 




not 


ji-en welded or 




afi 


t wction/ 




A „, 


a™ 


Am 


Are* 


Area 


A I'M 


M-l 


Art. 


a™ 










Il'-4tl7 




•■'■■;ip 


J O-lilMlJ 










iq. 111. 
















Dlll[n . 


"i^r 


ULt-rs. 


Dhun. 


[l„„!|. 


Mara 


Ml 




Dm. 




tnl 


*■ 


JJ 


'«< 


JSi 


IflL-ll. 


8 


2? 


,„!-. 




BntTw* 




Si,,-':,.-. 


Surf,!,-, 


Battel 


Slir',,.., 


Ml 1 


■. SlllTacr 


Surface 


















in. in. 




353 


3 


447 


8 


5S2-2 


(S6S-1 


795-0 


833-1 










ir<; 


.: 


■:a-'. 


6 


278-1 


334-0 


397-5 


46S'S 


541 


1 6211 


708 -S 




117 


7 


]J9 




1814 


222-7 


2'l.vO 


311-0 


3-3 [i 


7 414-1 


471-2 




ss 


3 




8 


188*0 


187-0 


lW-7 


233-2 


270 


S 310-5 


Jf.'!-4 




ri 


e 


89 




110-4 


133-8 


159 


188-8 


21 r, 


4 243-4 


2-J-27 




E6 


s 


74-5 


92 -0 


111-3 


I8S-B 


155-5 


180 


3 207-0 


2:[.V.i 




BO 


4 


83-9 


78 -8 


95-1 


IWB 


lSU-S 


154 


6 177-4 


20! >S 




41 


1 


55 -B 


69-0 


88'5 


99-3 


! ) a 1 


135 


2 155-2 


176 7 




30 


2 


IS 


7 


81 1 


74-2 


88-3 


1 03 -a 


120 


2 138-0 


ir.ro 




-':;. 


J 


44 


7 


55*2 


88 -8 


79-5 


93-3 


103 


2 124-2 


Mi -a 




32 




40 


« 


50-2 


60-7 


72*2 


84-8 


98 


3 112-9 


128-5 




2<J 




37 


2 


18 -0 


KM 


86-2 


77-7 


SO 


1 103 5 


1178 




27 




34 




131 


513 


81-1 


71-7 


S3 


2 95 5 


108-7 




95 


1 


31 


a 


39 -4 


477 


50-7 


88 -a 


77 


3 887 


luii-n 




28 


5 


as 


■8 


M -* 


4 IT. 


63 


62 


2 


72 


1 82*8 


94-2 




25 





27 





34*5 


41-7 


49-8 


58 


8 


87 


6 77*6 


88 "8 




i'.. 


7 


26 


3 


32 '4 


89 -3 


46-7 


51 


9 


63 


6 73-0 


S3'l 




IS 





24 


8 


30 '6 


37-1 


44-1 


61 


8 


60 


1 69 


78-5 




18 


S 


23 


5 


I'll <• 


35-1 


41-8 


49 




56 


9 65-3 


74-1 




17 


s 


22 


1 


27 1 




39-7 


16 


6 


54 


1 62-1 


70-6 




ie 


8 


21 


1 


26-2 


(11 


37-8 




4 


51 


5 59 1 


67-3 




16 


B 


20 


3 


26-0 


30 '3 


36 1 


42 




4) 


1 56-1 


64-2 




IS 


a 


19 


4 


24 -0 


29-0 


34-6 


40 


5 


47 


510 


81-1 




H 


7 


18 


S 


23 -0 


27-8 


83 1 


38 


8 


46 


51-7 


G8-9 




It 


1 


17 


8 


22 '0 


28-7 


318 




8 


43 


2 49-7 


56-5 




13 


5 


17 


2 


21'2 


25-8 


30-5 


35 


8 


41 


6 47-7 


61-3 




13 


M 


5 


20 '4 


247 


2!>--i 


34 


5 


10 


460 


sra 




12-6 


IS 


9 


19-7 


23-8 


28-3 


33 


3 


38 


6 44'3 


M-4 






15 


4 


19 


23-0 


27-4 


32 




37 


3 42*8 


18-7 






14 


» 


18-4 


22-2 


28-5 






38 


41-4 


17-1 






14 


4 


17 -8 


21 5 


25-8 


30 




31 


9 40 


4S1 






13 8 


lit 


20-8 


21-8 




33 


3 38-3 


44 l 
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580-1 


608-8 


< 




85 


897-9 


420-9 


411-7 


469-0 


-Id.] -n 


SIS' 7 


546-0 


573-0 


« 




90 


375 -8 


897-0 


420-0 


4+:: -ii 


(SS4 


490-8 


515 7 


5411 


i 




95 


356 


wi-g 


397-9 


JW-7 


442-0 


4.3;. -(> 


488-6 


51-2-7 


s 




! 00 




S57"d 


378-0 


398-7 


41 !'■■■ 


411-7 


l.M-1 


487-0 


5 




105 


322-1 


340*8 


r-i-o-u 


S79-7 


: J .I>S>-i! 


420-7 


442-0 


1-iS-a 


( 




110 


307 4 


!J6'3 


843-6 


362'4 


381-7 


■iOl-ii 


421-9 


4-127 


1 




us 


294 '1 


311-1 




346*7 


365-1 


:t.sl 1 


403-6 


42:.i-5 


1 




1-20 


281-8 


298-2 


315*0 


332-2 


349*9 


StlS-1 


3867 


405-5 


< 




126 


'27i! ■;> 


236'2 


302 -4 


318*9 


335'9 


S5 :.:■■'= 


371-3 


389-6 






1 :.;0 


2i.]i)-] 


275-2 


290-7 


306-7 


32.*{ 


3 Sots 


357-0 


374*6 


1 




1 Si 


250-6 


265-0 


280-0 


296*3 


311*0 


:527-2 


343-8 


a so-; 


1 




140 


2 ■! 1 -1.1 


255-6 


270-0 


284-7 


299-9 


:JlS-5 


331-5 


:.U7'9 






l!ii 


■i-a-i 


246-7 


260-6 


274-9 


289*6 


3'J-Cii 


320*1 


?:■--■■! 


3 




150 


•n:,-i 


238-5 


252-0 


265-8 


279-9 


294-5 


309-4 


:i24 7 


3 




155 


■21S -2 


230*8 


:. ! :) -S 


i:> 7 -2 


270*9 


286-0 




LIU -2 


3 




1 Lit) 


211-3 


228 -6 


236*2 


249-1 


2-52 ■ I 


276-1 


290 D 


304 -J 


3 


* 9000 lbs. per square im-li of not Motion ip the gTeateM worlnlnf rtn 

■vhii-li n-lhl slivl elTi-ivi.-.' stiiys ali,.ul.l In- sulm'tlnl. Steel sWys whiJi 
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PRESSURES, GREATEST SURFACES, Tablb 
AND SIZES OF STAYS. Ho. 114. 

11 Solid Steel Scrcwt-il Stay*, wtiii'h havi: nnl Iicon wr-liled or 
(«1 in tlio lire, 9000 lbs, pnr *|n»re inch of not section.* 


\ 


IN 


M} In* 


•q. i™. 


■;;": 


sr 


.■;•'£ 


'.? 


ft 


r' 


L 


S 


ilS 


. ! '!', 


3 


"■'.'.' 


% 


Sil 


:ij-'" 




f 


«, ( . in-. 


■J ina. 

S38 -3 
871-3 
S13-2 
762-4 
717-5 
877-7 
842-0 


978-7 
908*8 
848-2 
706-2 
748-4 
706-8 
669*6 
636-1 
605-8 
578-3 
553-1 
530-1 
508-9 

471-2 
464-4 
438*7 
4241 

397-8 


947*0 

>*:;■:' 

779-S 
736 ii 
897 8 
662 -B 
631*3 
602-6 
576-4 
552-4 
630-3 
509-9 
491-0 
473 5 
457-2 
141-9 
427-7 






Sill for, 

■q-tai. 






973*7 
898 -B 
834-C 
779-0 
730 '3 
687 3 
B4!>-1 
615-0 






fl 

■4 
■6 

•7 
■'2 
■8 

■!> 

■6 
■5 

'1 
9 

■a 

■4 

a 

■a 

;"' 
8 


3 

S 
(1 


esi'-a 

sso-a 

70 V 7 
7*6-5 

667 -a 

631-2 

58S5 
BM1 

532 '5 

608-8 

4862 
465-9 
447-3 
480-1 

414-1 
39;' '3 
385-6 
873-7 
3607 
349-4 


986-1 
S.20-3 
Jj'Ji-S 
812-1 
766 9 
726-6 
6B0-2 
667-4 
627-5 
600-2 
675-2 
552-2 
530-9 
611-8 
r.i-i-0 
476-0 
480-1 
4463 
431-4 




357-5 

sr.7-7 

844*9 
787-9 
766-9 
718-1 
683'B 
652*8 
624-6 
698-4 
674*6 
HS'-f 
631*9 
512-9 
495-2 
478-7 
463'3 
448-8 


9964 
933*2 

S7V3 
829'6 
785-9 

740 '6 

711-0 
678-7 

849-2 
622-1 
697-2 

tut 

553 -0 

533 -;t 

;■! t'B 

497-7 

48 ra 
466'6 


656-4 
6311 
508-0 

Wn 

449-4 
432-7 
417*3 
402 B 

any 5 

376-9 
3651 


5H0-!' 
5544 
630 -S 

tsr-s 

!i;;i-1 
451 -8 
-135 -f! 

■; 2(1 -li 

406*6 

•■>.:'■■;■:, 

3^1 -i 
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STEEL BOILERS. 



STEEL GIRDERS FOR FLAT SURFACES. 



W— Width of combustion box, in inches. 

D — Distance between centres of girders, in inches. 

P —Pitch ofsit[i[n:nlii]^ I ■'<.>! is, iii inches. 

N — Number of supporting holts in a girder. 

When the number of supporting bolts in a girder is odd, the nt 
in the table wider thr partii/ular depth of girder is the maximum . 
value that W'nD may have for the particular working preaawt 
opposite to it in column 1. 

When the number of supporting bolts in a girder is et 
number in the table under the particular depth of girder is tU 
maximum value that (W S -P')D may have for the particular working 
pressure opposita to it in column 1. 

(1) If the working pressure is required when the width of the but, 
the distance between centres of girders, the pitch of supporting bolt* 
the number of supporting bolts in the girder, " J 
girder are known. 

If the width, W, of the combustion bos bo 28 inches, il» 
number, N, of the bolts a (which in an :»M number), the distant*. 
D, between the centres of the girders 7 inches, and the dimension 
of the girder 6 inches deep by 1 inch thick :— 

Then, W' x D or 28* x 7 = 5*88. This number is not found in tte 
table, as it is between S280 and 5690 (see Table No. 119 forth: ' 
plates 1 inch thick), but by the note at the foot of the t»h 
when the exact number is not found, the next higher numl 
should be taken, and the pressure uppii-iiic Sfi'JO, the nest higin 
number being 85 lbs., is the working pressure obtained ; a] though, 
should the difference be very little over the lower number, suti 
lower number may be used, and the pressure opposite it taken. 

(2) When the depth of girder necessary for a given workiug preasm 
and thickness of girder is required : — 

If the width, W, of the combustion box bo 24 inches, tin 
number, N, of supporting holts 2 (which is an even number], tin 
distance, 11, between llie c<;t:ires of the girders 8% inches, tin 
pitch of the supporting b.'Ui u , indies, the thickness of the girden 
1 inch, and the working pressure 80 lbs. :-— 

Then, <W" - F)D or (24' - 8 S )8% =4480, and opposite 80 lbs. tin 
working prcssmv in column 1, the number iiiil is found («• 
Table No. 119 for ateel plates 1 inch thick), which is tl "' 
greater number to 4 4S0, and sit trie \\ead. nf column over i\ 
be found 5 % inches, tlie dearth o( gnict wsebmktj. 
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8TBSL BOILERS. 265 

n all cases be found by dividing W, the width of the coin- 
>x, by N, the number of supporting bolts in the girder, 

— P in all cases. 

1 the number of supporting bolts is odd, may be found by- 
be number in the table opposite the given working pressure 

he number of supporting bolts is even, D can be found by 
le number in the table opposite the given working pressure 

• 

king pressure and thickness of plate regulate P, the pitch, 
> distance between the centres of girders and the surface due 
should be regulated by the Tables for Steel Plates (Pitches, 
nd Pressures). The girders should be proportioned so ss to 
e for the pressure, pitch of supporting oolts, number of 
; bolts in a girder, and the distance between the centres of 
3y the following tables the dimensions of steel girders can 
r the working pressure suitable for any given mild rolled 
girder ascertained. 
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STEEL GIRDERS £ INCH THICK. Tablh No.115 






Depths of Girders in inches. 




IS 


2 


-'i 


VA 


2% 


8 


8)4 


>« 


3 mL 


G 


4042 


5280 


6682 


8250 


9932 


11880 


13912 


16170 


iw; ! 




in 


2021 


2840 


3341 


4125 


4991 


5940 


6971 


-S0S5 


Mil 




IE 


1347 


1760 


2227 


2750 


S327 




1647 


SiiBD 


sis; ■ 




w 


1010 


1320 


1670 


2062 


24P5 


2970 


3485 


KM! 


i.m\ ■ 




■2r> 


808 


1056 


1336 


1650 


1996 


237'j 


278S 


3234 


Kl'J ■ 




BO 


673 


880 


1113 


1875 


1663 


1980 




2H9S 






ss 


577 


754 


S54 


1178 


1426 


1697 


1!>»1 


2310 


t ■ 




■to 


505 


660 


835 


1031 


1247 


1485 


1712 


20-21 


i:a\ i 




u 




686 


742 


916 


1109 


1320 


1649 


17B8 


■m 




50 




528 


688 


825 


998 


1188 


1394 


Ifll? 






Si 






607 


750 


907 


id so 


1267 


1470 


i« ; ; 




SO 






656 


687 


S31 


990 


1181 


I81T 


1H* 




65 






514 


at 


767 
71L! 


913 

848 


1072 
995 


1165 


1« 

13S 




70 








589 






75 

80 










665 
623 






1078 

1010 


lit! 












516 


742 


871 






85 










587 


698 


820 


951 


ICi'l 






DO 










554 


660 


771 


898 


131 






es 










625 


626 


733 


851 


w 






100 












591 


697 


SOS 


« 






10.1 














565 


G83 


770 


M 






110 














540 


633 


7S5 


ID 






115 














516 


603 


703 


<n: 






1 20 
















530 


073 


111 






lis 
















557 


646 


r« 






130 
















686 


681 


711 






1 :.'.:, 
















516 


G9S 


es) 






1!') 


















577 


gfl 






146 


















567 


M 






ir.o 


















ESS 


51» 






1;.:". 


















521 


M 






1 1!0 


















SOS 


ii 




li 


the above Table, when the number of supporting bolta ioli | 




\V"1 


r is odd, the number under the particular depth of girder eqiull 1 
; hut whan the number of holts is even, it equals (W'-P*)R |'| 






Wh 


n tlio exact value or number is not found under the given dent!, I | 




th B 


est greater number in the same column in the number, opposiUl 
1 will be found the workin:; prfssniri; in column 1. 










W = Width of combustion bos in inches. 






D •=Hjstain:ii [■'Uvccn ci-ntivs r:f ;;ii ■li-r.H in inches. 


J 


P —Pitch of supporting Vio\ls to \ej&i?». 



















7 STEEL GIEDERS | INCH THICK. Tablk No. 116. 




Depths of Girders in inches. 


a 


■l'A 


a* 


8 


»K 


W 


3% 


1 


*# 


8S53 


LOSH 


2478 


una 


tT4W 


2'vj i ■: 


18M1 


y,14O0 


if'SClli 


4176 


E1H 


6289 


7425 


8711 


HHin; 


i i tin i 


13200 


H?I"H 




2784 


:M37 


4159 


1M0 


6809 


6737 


7734 


BIH 


;wm 




■2dS8 


2S7S 


3119 


3712 


4S57 


5053 


6800 


8600 


7450 




1870 


■!<»•■- 


2405 


2970 


-il.-.r, 


4042 


4640 


6280 


5ii6!.i 




1332 


1718 


aWB 


2476 


2904 


MM 


3867 


4 4t") 


41.6? 




1193 


iin 


1782 


2121 


MM 


2387 


3814 


3771 


■i2:c 




1044 


12811 


1659 


1856 


2178 


2526 


2BO0 




87fiS 




OH 


1UI 


1386 


1650 


1936 


2245 


2678 


2M9J 


3311 




835 


lftl 


1247 


1485 


1742 


2021 


asan 


2ti40 


2980 




759 


9*7 


1134 


1350 


1581 


1837 


2109 


2400 


il70') 




696 


859 


1039 


1SS7 


un 


1684 


1933 


2200 


2183 




642 


793 


959 


1142 


]-!■!!) 


1554 


1784 


2030 


2292 




596 


736 


891 


1 HS 


1241 


1148 


1657 


1.WS 


2128 




556 


m 


831 


990 


1MI 


111? 


1546 


1760 


1986 




522 


644 


779 


938 


]C\H9 


1263 


1150 


1850 


1862 






fin.: 


734 


878 


1025 


1188 


1361 


1652 


1753 






572 


BM 


825 


938 


1 1 W 


1239 


1166 


3 655 






HI 


656 


781 


917 


urn 


1221 


1 M 


1638 






515 


623 


742 


871 


I'JIO 


J 160 


1320 


1490 








SS4 


707 


829 


962 


1101 


i JW 


MM 








567 


676 


792 


918 


1054 


1200 


1351 








542 


649 


757 


878 


1008 


1M7 


1295 








519 


618 


726 


312 


960 


1100 


1241 










594 


697 


. 308 


928 


1056 


1192 












670 


777 


892 


1015 


11 Hi 










550 


645 


748 


369 


977 


1108 










530 


622 


721 


828 


912 


1061 










512 


800 


696 


8O0 


910 


1027 












580 


673 


778 


830 


993 












582 


652 


748 


851 


961 












541 


681 


726 


825 


981 




a the above Table, w 


en the number of supporting holts hi a 


Br is odd, the immlmr 


under the particular depth of girder equals 
bar of bolts is eseti, it equals [W a - I")D. 




) ; but When the mini 




(ti the eiact value or n 
next greater number i 

;ti iviil In 1 ffluntl the w 


amber ia not f'onnd under the eiven depth, 
the same column is the number, opposite 






it-kiiii: firi-ssiiri! in column 1. 




W-Width of r-., 


ibustiou bo* in inches. 




D -Distance bat 


Vttm centres of girded in inches. 




P - Pitch q[ sup 


orting bolts ill in.cu.ug, \ 




A 
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STEEL GIRDERS J INCH THICK. TablbI 


SB 

f i 
-^1 


Depths of Girders in inches. 


2% 


3 


3!4 


s« 


1% 


* 


t% 


m 


6 


14973 


i7S20 


20913 


24265 


27843 


B1680 


35703 


torn 




10 


7480 


8910 


10450 


12127 


13921 


16840 


1 7 SSI 


20017 




u 


■inai 


6940 


6971 


8085 


9281 


10560 


11921 


] 33t>5 




20 


8743 


4466 


C-J-28 


timj3 


6960 


7920 


8940 


10023 




86 


2994 


3564 


4182 


4851 


5568 


6336 


715-2 


8019 




SO 


2195 


2970 


S486 




4640 


6230 


5960 


6i>j2 




8G 


2139 


2545 


2987 


34B5 


3977 


4525 


5109 


5727 




■10 


1871 


2227 


2614 


3031 


3 ISO 


3960 


4470 


501! 




tt 


1663 


1980 


2323 


2695 


3093 


3520 


3973 


4455 




50 


1497 


1782 


2rtjll 


2425 


2784 


3163 


3576 


4O03 




65 


1801 


Hi-id 


1901 


2205 


2531 


2880 


3251 


3015 




00 


1247 


I486 


1742 


2021 


2320 


2640 


2930 


3341 




66 


1161 


1370 


1608 


1865 


2141 


243S 


2761 


30^4 




70 


1009 


1272 


1493 


1732 


1988 


2262 


2554 


2S03 




75 


9SS 


1188 


1S94 


1617 


1850 


2113 


2384 


2073 




80 


935 


1113 


1807 


1515 


1740 


1980 


2235 


2505 




85 


880 


1048 


1230 


1426 


1037 


1903 


2103 


2358 




eo 


831 


990 


1161 


1347 


1540 


1760 


WW 


2227 




95 


788 


937 


1100 


1276 


1465 


1667 


13S-2 


2110 




ion 


748 


891 


1046 


1212 


1392 


1684 


17SS 


2004 




105 


713 


848 


996 


1166 


1325 


1508 


1703 


1909 




110 


680 


810 


950 


1102 


1265 


1410 


1625 


1823 




us 


661 


774 


909 


1054 


1210 


1377 


1554 


1713 




120 


623 


742 


871 


1010 


1 1 00 


1320 


1490 


1070 




125 




712 


8S6 


970 


1113 


1267 


1430 


1003 




13d 


G7G 


686 


804 


932 


1070 


1218 


1375 


1512 




1 35 


654 




774 




1031 


1178 


1324 


MS5 




I i ii 


G34 


636 


740 


860 


994 


1131 


1277 


1431 




1«B 


613 


614 


721 


886 


960 


1092 


1233 


]3?2 




i:.ii 




694 


697 


808 




1066 


1192 


ma 




166 




674 


674 


782 


898 


1021 


1153 


i->n3 




IN 




556 


653 


757 


870 


990 


1117 


1252 


b 


the a 


„,, j 


bk', when the number or supporting bolt 








, the i 


umber under the particular depth of girder 




; but 


tun [ 


e number of bolts is even, it equals (W 1 - 




Wh 
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sactva 


ueor number is not found under the given i 
mber in the same column is the number, of 




the 


:i<: 








■-■ b'lMlli 


the working pressure in column 1. 






w 


-Widt 


] ol' r.Miiiibustion boi in inches. 






D 


-\'i-r. 


nee between centres of gird its in inches. 
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P 


-Pitch 


of supporting bo\\s in \qp.bbs. 
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STEEL GIRDERS £ INCH 


THICK. Tabic No. 118. 




Depths of Girders in inches. 


3% 


■6% 


4 


i% 


i% 


*« 


-• 




KM 


tsstj 


32484 


10900 


41724 


46777 










1148 


Hi -4 2 


1S430 


•|>S02 


j:.tass 


26059 


28876 


31834 


!493S 




9432 


losaa 


12320 


13908 


1 -:,:.:)■> 


17078 


10260 


J 1-23 


23292 




7074 


8121 


9240 


10431 


1 1 OS 1 


13029 


14437 


15917 


17409 




tow 


6496 


7393 


8344 


9355 


I U4 23 


U5W 


12733 


13975 




I7U 


6414 


6160 


6954 


7796 


8686 


9625 


10611 


11-ilC 




4042 


4040 


6280 


6960 


6682 


7445 




9096 


9932 




3f.;jr 


toeo 


4090 


6215 


5847 


6514 


7218 


7968 


373-i 




8H4 


3609 


4106 


4686 


5197 


5791 


oiio 


7074 


7704 




2*29 


3243 


3096 


4172 


4677 


5211 


6776 


6366 


C;th7 




ES7S 


2953 


3300 


3793 


4252 


4738 


5250 


5788 


0352 




iiiir.s 


2707 


3n30 


8477 




4343 


4812 


5306 


5*2;) 




2176 


2493 


2843 


8209 


3598 


4009 


4442 


4897 


r.:.;:;. 




2021 


2320 


2640 


2980 


3341 


8722 


4125 


4647 


4991 




IS-n 


2165 


aw 


2781 


3118 


3474 


88H 




4H.1S 




i ma 


2030 


2310 


2607 


2923 


VHtf 


300'j 


3979 


•130; 




iikii 


1910 


2174 


2454 


2751 


3065 


3397 


3746 


41H) 




iwa 


IBM 


2053 


2318 


2598 


2895 


3203 


3537 


»aS2 




HSil 


1709 


1945 


2!:"! 


2101 


2743 


3039 


3351 


3077 




uy 


1624 


1848 


2060 


2338 


2605 


2887 


3183 


3.193 




1347 


1546 


1760 


1986 


2227 




2760 


3031 


3327 




12.SC 


1476 


1680 


1890 


2126 


2369 


2625 


2894 


3170 




|3M 


1412 


1606 


1814 


2033 


2260 


2610 


2768 


31 i3S 




1178 


1353 


1540 


1788 


1949 


2171 


2406 


2652 


29 1 1 




1131 


1*99 


1478 


1668 


1871 


2084 


23 1 


2546 


279", 




1038 


1249 


1481 


1AM 


1 791) 


2004 


2221 


2448 


2037 




lflJS 


1203 


1368 


1545 


1732 


1930 


2138 


2368 


2588 




IWO 


1160 


1320 


1490 


Hi 70 


1861 


2062 


2273 


249:. 




07/6 


1120 


1274 


143S 


1013 


1797 


19S1 


2195 


24"!' 




948 


1032 


1232 


1390 


1559 


1737 


1926 


2122 






912 


1047 


1192 


1MB 


1508 


1081 


1802 


2053 


2-254 




884 


1016 


1155 


1303 


1461 


1028 


1804 


1939 


2133 




the above T 


ble, when the numb 




I'p'iVti 






' is odd, the I 


umber under the part 


■mal- 




girder 






; but when i 


us number of belts is 






a(W a - 


F!l>. 




i the exact va 


ue or number ia not f 


um! in 


!•.-:■ Ih' 


£v"" 






?xt greater n 
will be foun 


tuber in the same col 


:im is 




..-■Mil- 




, the working press ur 
i of combustion box i 












W-Wid 












D - Diets 


nee between centres o 


'iiil 










P -Pitch 


of supporting bolta ii 






\ 




■ 

















37Q STEEL 








GIRDERS 1 INCH THICK. Table No. 11), [ 




it 


Depths of Girders in inches. 






*% 


*« 


1* 


G 


Bit 


G« 


fiH 


6 


'■'. 




G 


(7685 






















10 


23M2 


23730 


29782 


=13000 


36383 


}!.'!'30 


43642 


17.--0 








15 


] 5S?5 


17820 


19855 


j-iKin 


24256 


20620 


2 a 095 


; ! r.i8f. 


IMS 






H 


llv>21 


13365 


148'Jl 


ll);.r>0 


18191 


19965 


21S2X 


23760 


.'.:■ i 






25 


9537 


10692 


ilMJ 


1:1200 


14553 


15972 


17457 


i ■.!'!['■; 


(!■;:■. 






30 


7947 


S910 




llDOf) 


12127 


13310 


u:>47 


1 5.-4(1 


ns; 






35 














12-11=10 


13577 


s;.. 






40 


&!>(i0 








9095 




lui'lO 


US$0 


iil-! 






45 

60 




;,iM0 










9693 
3728 


10;.(W 
Ll;.«4 


i^ 
- 






55 














79S5 


■Siii'i 


■■' 






$0 
65 






4963 


5500 






7-273 
671* 
0234 
581B 


7310 


JM-J 






SO 














5455 
5184 
4B49 
4593 


S!>40 
(5M 
SS8B 
5002 


-ill: 






Inn 






2589 


3300 






4364 

415(1 
3967 
3796 

ten 


4762 
4525 
4320 

4152 
3 I'd!) 


5i:-' 

: 

u 




















3491 


3301 












229' i 








3367 


lioT.5 












1909 


2206 








3232 
3117 


3520 
3394 


Si 














2275 






3009 


3277 






1 f.O 








22O0 


2273 




2909 

2*15 
'2727 


316S 
3o65 
2970 


" 




In the above Table, when the nnmber of supporting bolts in ' 






jjinli i in wld, the nnmber under the i.inrticular depth of girder equu* 
W*D ; but when the number of bolts is earn, it equals ( W - r*l& 






When the exact value or number is not found under the given depth. 
the next KreaWr number in the same column is the number, oppolrt* 










which will be found the working pressure in column 1. 






W — Width of combustion box in inches. 






D — Distance between centra of int&en \a inches. 




/ P -Pitch of mpportvngVAVa va ™&«a. 


- 



















STEEL GIRDEBS 1; 


INCt 


THICK. Table No. 120. 






Depth* of Girders in inches. 


5 


BM 


614 


5% 


6 


8* 


5VS 


9% 


7 




17125 


101*30 


44921 


49097 














S4750 


27-htJi 


^".M7 


32781 


:r,i.; 40 


18871 


41327 


46106 


18510 






)*:■>;•: 


SM6C 


22100 


2454* 


^:zo 


20 i<>3 


31370 


33830 


it):!h2 






n-;... 


10372 


17968 


li'lii'Lt 


2I3S4 


2320? 


i;Mi;-!i 


27"04 


20li'0 






1 2:7 5 


13040 


M'.T;; 


Itli'B:". 


17820 


]i>:jM5 


2<>!>13 


2^553 


2 1 255 






ii.ico; 


lliiiH 


12.-.34 


14027 


15274 


1(573 


1:026 


1WS1 


:o7o0 






W.-l 


10;32 


U-iM 


12274 


[-.:■■;:, 


145ul 


15686 


I6ais 


IS] 01 






Aitvj 


P005 


9981 


Hi:m. 


ILvSO 


12890 


13942 


15036 


10170 






r-tir. 


SUB 


VMi 1 


9819 


10692 


llfiOl 


1254S 


13532 


11553 






■5 7 & ■ J 


744 [ 


8167 


feua-i 


6720 


Ki;"i4M 


U4SJ 


12801 


i;;-J.".i) 






6!iJ7 


tsei 


7486 


8182 


Si' 10 


9667 


l'J4M 


11276 


12)27 






5711 


6298 


6910 


7653 


S224 




•sea 


104 Oil 


1110 1 






:.:;0:i 


6847 


8417 


70J8 


7837 


s2Sii 


8963 


9666 


10:0.15 






•li'f.'i 


6457 


6989 


8646 


712a 


778* 


8365 


0021 


'J702 






ji.;h( 


sue 


6615 


6137 


6682 


7260 


7842 


8467 


'Ji.105 






4!M7 


1S1I 


B2B4 


5776 


6289 


I>d21 


7381 


7960 


6500 






4125 


1547 


4991 


5(55 


5640 


6446 


6971 


7517 


SO.* 5 






890} 


4308 


4728 


5 1 IS 


5627 


610(! 


BOM 


7 1 22 


7 ii;. L* 






J71S 


4063 


MM 


4609 


5346 


6B0O 


8274 


6768 


727') 






:;:■;.!:. 


S8S8 


4278 


4676 


6091 


6624 


5976 


6443 


01130 






3375 


37-lJ 


408S 


4468 


4880 


6273 


6703 


SIM 


i.ii.15 






:i2-> 


ft»S 


3<ju<i 


4269 


4648 


6044 


5465 


5883 


6327 






8098 


S410 


3743 


4091 


4456 


4838 


5228 


6838 


r)'i<)3 






2970 


3274 


3593 


3927 


4270 


4640 


50?:! 


6412 


5-21 






2-55 


3148 


3455 


3776 


4112 


4462 


4826 


52114 


5567 






■>:w> 


8011 


3327 


3636 


3000 


4296 


1644 


5011 


6360 






2.1;, 1 


2923 


32(>i 


3506 


3S1S 


4143 


4181 


4S32 


51i'7 






ar.iiii 


2822 


80«8 


8SH 


3686 


4000 


4326 


4Gtl(> 


5" IS 






2475 


2728 


2994 


S278 


3504 


3.-1! 7 


41H 


4510 


4861 






5S;-i5 


2840 


2393 


3187 


3449 


3742 


4047 


4366 


MH 






a:.iao 


96H 


2307 


BOH 


8841 


3626 


3921 


4228 


4517 






tbt u 


wve T 


ble, when tli 


mm,: 


r of supporting bolta in a. 




:-r is ,<« 


. Iln: 


umber under 


,. | ..lit 


eular depth of girder equals 
even, it equals ( W - F*)D. 






l; lnit. 


he, t 




bolts is 






in thee 




ue or number 


a not 1 


und under the given depth. 






:::■: 




mbor in the si 




mn is the number, opposite 






ii- I'lilll 


1 the working 


iressur 


in coIuidq 1. 




w 


-WiJ 


ii of fun iliiinii 




n inches. 




D 


-Dial 


□ce between ci 




girders in iw&ta. 
1 incites. 


\ 




I'ilcl 


of nujjjjortinj; 


boks i 



























27; STREL GIRDERS l\ INCH THICK. Taw* Si !J 


55 


Depths of Girders in inches. 


Ml 


5% 


6 


OK 


m 


ey 4 


7 


ry* 


7H :■ 


n 


.4533 
















be 


:030; 


39600 


4-2963 


46475 








. 




272711 


29700 


82228 


34856 


37589 


k m 


48304 


W4M li i 




2.5 


mm 


237G0 


25781 


278«-1 


30071 


32840 


14091 


37125 * 




SO 


18184 


lUSdo 


11481 


23287 


25059 


26950 


2S909 


30937 >fl 




K 


55-0 


18971 


16415 


19M7 


21479 


28100 


24779 


265:7 : 




U 


3033 


HfcSO 


16113 


17423 


is;;-4 


2v212 


2:0^2 


>Si-!3 r: 




a 


3 : 3B 


13200 


143S9 


15491 


167.16 


17006 


19272 


200:5 -: 




60 


09IO 


11.S80 


12S90 


18942 


15085 


10170 


17345 


1-562 ,-i 




5:1 


B919 


10300 


una 


12675 


13668 


14700 


1570* 


16*75 sV 




BO 


9093 


99"0 


10742 


u«ta 


12529 


13475 


1 =454 


154*8 ; J 




SS 


ssm 


9138 


9915 


1"725 


Hi V'5 


1243.0 


13342 


1427- |f> 




7'i 


7793 


8485 


9207 


995S 


107M 


11SM 


123-9 


13251 1* 




75 


7278 


7920 


SSU 


9295 


1 11023 


! ','7=0 


11563 


12375 13 




BO 


6819 


7425 


8056 


.-714 


B3M 


10106 


103+1 


11601 15 




BE 


6418 


B98B 


7582 


8201 


8844 


9511 


1 1.'2'"'3 


10919 1" 




H 


Bota 




7101 


7745 


8MB 


3983 


9036 


1081-2 \ 




BB 


5742 


6-25-2 


6784 


7838 


78U 


¥510 


SIM 


97 SO * 




100 


5465 


5V40 


6445 


6971 


7517 


3086 


8872 


9281 ' 




105 


5195 


5657 


6.133 


6630 


7159 


7700 


-259 


8839 




no 


1960 


5400 


5-59 


6337 


6-04 


7350 


7884 


S437 




115 


4743 


5165 


5404 


6051 


6537 


7030 


7641 


8079 




120 


45H5 


4950 


5371 


5S09 


,;2'U 


6737 


722T 


7734 




1'25 


4364 




BUfl 


5577 


6014 


040* 


0933 


7425 




; 30 


4 : BB 


4 509 


4957 


5362 


5782 


0219 


6071 


7139 




]:'<; 


4040 


440c 


4774 


5163 


5563 


59S8 


6424 


0-75 




140 


B8M 


4242 


■;■:■■ B 


4979 


5369 


5775 


6194 


0029 




145 


3782 


4090 


4145 


4807 


5184 


5575 


5981 


<:■-. 00 




150 


3036 


3960 


4296 


4047 


GO] 1 


5390 


57-1 


0157 




155 


B61B 


3S32 


bibb 


4497 


1850 


5-2 10 


5595 


5987 




1 BO 


una 


3712 


4028 


4857 


BOH 


5061 


5420 


5S00 


En the above Table, when the number of supporting bolts i 




girder is odd, the number under the particular depth of girder WJ 
W*D; but when the number of bolts is ewn, it equals {W-i* 






When tbe exact value or number is not found under the given &t 




the neit greater number in tbe same column is the number, oppc" 




which will be found the working pressure in column 1. 




W — Width of combustion 001 in inches. 


D "Distance between centres of girders in inches. 


^7 


P -Pitch of supporting \xAW\ri«iA»». 


m 















STEEL GIRDERS l| INCH THICK. T*bi.k No. 122. 




Depths of Girders 


in inches. 






<5% 


7 


r% 


v> ± 


7% 


S 


8JS 


«w 


KM1 


41317 


I44D7 


47700 














Xi.T-t 


t3o78 


15574 


J8ico 


■10837 


otiit 


1-MCf 


10113 






::.:-] 


i7f»iS 


jocio 


Jl-800 


34081 


36337 


88720 


41177 


137 n 




.'.l:r>0 


AW 


25410 


87267 


29169 


niio 


I313S 


15205 


174-10 




U.i7'-> 


i"S7:s 


22233 


23.-50 


25523 


2725:: 


JOOIO 


0J.-.-.3 


127-3 




;,-„;n 


is:i7i; 


10703 


2120U 


22087 


U2SI 


1M1I 


27451 


-2014H 






Hi530 


17787 


10080 


2041 S 


21802 


23232 


24706 


2!] 220 




i :!..(,: 


15035 


1.117'.! 


17345 


18562 


10-20 


21120 


224 CO 


23 14 2 




'2;v... 


13782 


14W2 


L(80S 


17015 


L81M 


103C0 


2i '588 


21 856 




)i ;■:■: 


12722 


13C*2 


14677 


107*1 


10771 


17870 


19005 


•1(171 




IW;.J 


11813 


l27'.'5 


13628 


115- 1 


15573 


105'.il 


17647 


1-733 




KJ0-J4 


11026 


11858 


12720 


13012 


14 635 


15488 


16*71 


17484 




fi5S5 


10336 




11025 


127C1 


13I12I1 


14520 


15411 


16B91 




:.'0?1 


07 28 


10462 


11228 


12011 


l'282f. 


13665 


M68S 


15*27 




«20 


9188 


0881 


1 OrirVi 


1 1848 


1 '21 1 2 


120011 


13725 


14670 




5071 


B704 


9861 


LOOM 


L07« 


11! 75 


(2227 


13003 


13803 




76(8 


820;! 


8$!>3 


9640 


li.iif.Jti 


101HI1 


11 C10 


12353 


13113 




7808 


7875 


MM 


9085 


9723 


103=2 


M0C3 


I17C5 


V>4*. 8 




wn 


755 7 


808G 


m;72 


9281 


9910 


105O0 


11230 


11021 




tides 


71 M 


77 38 


8265 


8877 


0470 


10100 


1074 2 


I 1402 




6890 


CS01 


7111 


7950 


8507 


MM i 


9680 


10H04 


I '.027 




CI 34 


6815 


7114 


7C32 


8167 


■-72 1 


9292 


Htia 


10400 




SAM 


C3C1 


SMI 


7838 


7853 


tut 


.'035 


9E02 


10087 




5680 


6125 


65S7 


70CC 


750-2 


807B 


8004 


9150 


0713 




5477 


500*; 


0352 


C814 


7292 


7786 


8297 


B8M 


MM 




5288 


5703 


6133 


6579 


7040 


7518 


eoi i 


8519 


0043 




5112 


5513 


G92S 


cacti 


SMI 


7267 


77*4 


8285 


-742 




1047 


5325 


5737 


C154 


C58<> 


7033 


7494 


7969 


a t do 




■4702 


5168 


5558 


Bin 


6380 


Clio 


7260 


7720 


8105 




the above Table, when the numb 


r of supporti 




er is odd, the number aniier the [Art 


cular depth ol 


girder equals 
(Wa-PJD. 




l; but when the number of bolt* is 


corn, it equs. 




in the exact value or number is not I 


nij'l under the 


given depth, 




next greater number in the same col 

tn will bo found the working preesur 

W - Width of combustion box i 


iron is the: nun 


Iter, opposite 




in column 1, 












D — Distance between centres o 


girders in inc 
metal. 






P — Pitch of supporting bolts i 














% 





























3H STEEL GIEDEES l£ INCH THICK. Table No. IS, 






37 
it 


Depths of Girders in inches. 




7M 


7Jj 


7S 


8 


S', 


si4 


6% 


9 


n 


n.s. 
6 
10 
16 






















20 
























25 


\\iih 


44550 


47669 


















30 


S-I'JI'I 


J7125 


39641 


122!" 


44021 


47085 












35 


29735 




33978 


36205 


S3503 


40872 


J 331 2 


15322 


4.-i:i 






40 


vma 


27?i3 


29730 


Jio.-o 


33690 


J57tiS 


: 7 3ii3 


lii:i05 


JKJ 






4S 


23127 


24750 


20127 


28160 


29947 


31790 


50057 


35640 


■■■■ 






50 


(0814 


29275 


23784 


25344 


26952 


23(111 


31131 3 


J2o;o 








gs 


18922 


JiM'25') 


21822 


230.10 


21502 


26010 


27562 


2oi on 


:. .] 






60 


l7Mfi 


13502 


10320 


> Li 2.0 


221.:" 


20342 


25265 


2'.: 730 


-'•■ 






65 


luiUl 


17134 


13203 


10105 


20732 


22003 


23322 


21073 


ITi 






70 


14387 


15910 


10H.-0 


18102 


10251 


20436 


2! 050 


22011 


.■■■ 




7S 


L38W 


14-50 


15856 


io.-oo 


17968 


19074 


20212 


213;4 








SO 


I30ii'.> 


13921 


14S85 


15341) 


18815 


17881 


1SP49 


20" s; 






85 


12243 


131.. 2 


1S991 


14903 


15854 


10 -3o 


17-31 


IS808 






M 


11503 


12375 


13213 


14080 


14973 


15895 


16343 


17-20 






U 


!"o;r. 


1 1 723 


12518 


1 33:.. 3 


14185 


15«i53 


15057 


lfi-Si 






100 


10407 


11137 


11.-02 


12672 


13478 


14S05 


15159 


10033 






105 


9911 


]..-;. u 


11326 


1206S 


12-34 


13624 


14 437 


15274 






110 


9461 


10125 


10.511 


11520 


1225.1 


i:-;<ni5 


13731 


1 1580 






115 


001 


9684 


10341 


11019 


11718 


12130 


1 3 1 32 


13048 






120 


8S72 


9281 


9910 


10560 


11230 


11921 


■2032 


133MI— 




125 


3:;25 


8910 


9513 


10137 


10781 


11444 


12127 


12SM M 




130 


8005 


8567 


9147 


9747 


10300 


11004 


11601 


123MJ— 




135 


7701.' 


8250 




S3? 8 




10596 


11220 


11330 .•}[ 




140 


7183 


7955 


8494 


0O51 


0025 


10213 


10323 


114:.; - ■' | 




115 


7177 


7681 


8201 


8739 


0204 




1045J 


11060 illMH 




150 


oo33 


7425 


7928 


8448 


3084 


9537 


KjKhS 


1089! IU— 




155 


8714 


7186 


7072 


8175 


3694 


9229 


9780 


10347 0^1 




ISO 


o.-.ii 1 


8980 


7432 


71120 


3422 


3940 


9474 


10023 






In tho above Table, when the number of snjirwT-iiii; l-'' 




girder is odd, the number under tho particular depth of girduaflM 




WD; but when tho number of bolts is mm, it equ&la (W*-WPB 




Wlien the exact value or Dumber is not found under the given AflfMH 




the neat greater number in the same eoliunu is the number, opfMM 
which will bo. found the working pressure in column 1. 






W = Width of combustion bos in inches. 




D — Distance between centos of girders iu inches. 






p 


= fito! 




lOrtvne 


o-.'o- \ 


IVTOtw 













STEEL GIEDEKS if INCH THICK. Table No. 121. 






Depths of Girders in inches. 




8 


bj( 


BM 


BK 


■ 


•x | .x 


It "4 


10 




15760 


iai;oi 




















:i9222 


11712 


uata 


10521 


1B611 
















10108 


38714 


11050 


13180 


lEsea 


48350 










)<■:■'. i.: 


82113 


■3-i.i-r.t 


511;i4 


(,-.;i(l 


10731 


43015 


45313 


17668 






274511 


2!ilUS 


in', mil 


i2*45 


34719 


.t'j-ri'j 


11:717 


40781 


12500 






::.!:::■ , 


20511 


28177 


20355 


ilfiim 


13301) 


35107 


5707* 


391100 






:::-.-■ i 


.>43:5-2 


27.*25 


27571 


J.$557 


105*8 


,-2.11 


ill-Mi 


:.:,::■■■! 






■:)]■'.■■ 


2'2lOU 


j-;-i- 


26266 


20730 


2^235 


257.'' 2 


11370 


)3"O0 






l.i"Ui 


20856 


22180 


;oir;<, 


24820 


20213 


27055 


251211 


;'"i4'2 






is^.-t 


15105 


toast 


21. -HO 


23186 


24 170 


25b 11 


27137 


2300.1 






IT.:?, 


18245 


11.372 


20528 


21718 


225 1 1 


24158 


25488 


26312 






!<:::<) 


iron 


13232 


15320 


2" 140 


21 ill 1 


22774 


2351:5 


35336 






ss-:;,:; 


i 022 l 


17^15 


1-217 


53' >:'. 


iiJ:!l-L! 


llf.O'.i 


22656 


23833 




i |H45G 


15387 


1 1.E--1 1 "J 


;■■■'•-; 


62a8 


15315 


2i::i77 


21401 


22573 




1 118738 


14599 


r.K-7 


0122 


7374 


18353 


53.- 8 


:n3(.ui 


2 1450 




B3074 


13904 


4 7 59 


15040 


0517 


7175 


3430 


15115 


20128 




:■ ■ 


32/2 


.j.>Ss 


1 1020 


57o5 


(5i.<l 


77.5; 


87.37 


ltlf.i.'O 




gl937 


2805 


3470 


14 -80 


51 u« 


:'■...'•' 


8333 


7731. 


■■052 




bl4J0 


12100 


2514 


:j'i.sr. 


1476 


525 1 


'.: i 32 


10002 


17875 




00082 


11075 


28y8 


8138 


3-5;' 




:■;):,,; 


1331-2 


7100 




Rosso 


] 230 


11521 


2032 


3805 


4117 


■1 -111 


15085 


0500 




pOl 88 


0811 


1175 


ilC-! 


2870 


li ;■■,<■( 


1335 


,5104 


f.s88 




9805 


CI-I-2S 


ioOo 


1730 


ano 


31 05 


3" 27 


11504 


5221 




8487 


■■)'. ■!..-■ 


0088 


1825 


io-,2 


2-157 


3350 


!",;■> 


■;:■.-;, 




ei52 


573 J 


10331 


0018 


1583 


2235 


2H55 


3553 


4800 




18859 


9118 


55L..8 


llf.05 


1 21.15 


1610 


2189 


3 1 55 


3333 




[ 8580 


9121 


soso 


02(14 


0855 


1170 


2009 


12714 


8! i.O 




> the above Table, when the number of supporting bolts in a 


er is odd, the number under the particular depth of girder equals 
); but when the number of bolts ia tnm, it equals (W*- P a ]D. 






3ii the exact value or number is not found under the given depth, 
nest greater number in the sania column is the number, opposite 
;h will be found the working pressure in column 1. 








W — Width of combustion bos in inches. 




D —Distance between centres of girders in inches. 




p 


= Fiteh of sapporting bolts iainctsa. \ 


1 




4 







276 STEEL GIRDER9 1 J INCH THICK. Table No. 1!J. 




Si 
-I 


Depths of Girders in inches. 




8% 


9 


BM 


9*4 


Bfc 


10 


iu!4 


m 


IDS 






Id 
U 
80 
SIS 
3" 
U 

40 


1421* 


16777 


49412 












" 1 




IE 


39302 


4T.-..-T" 


13022 


46328 


48798 












50 


36371 


37122 


!o520 


11 OH 5 


13018 


16200 


185-58 








55 


32156 


3*020 


(5035 


37905 


' 26 


12000 


44126 


16305 


i'«i 




60 


29*76 


31185 


329*1 


84746 


JO 500 


58500 


lOllO 


42446 






65 


27-20!) 


28786 


50] 07 


32073 


53783 


55508 


57337 


10181 






70 


25265 


26730 


2.^-j::;r. 


207.-2 


S1370 


5:5000 


51670 


36382 






75 


23o>; 


24018 


26353 


27707 


29279 


iiiy.H) 


32:550 


33957 :»»| 




80 


22107 


>::iGSS 


2470(1 


20i'5S> 


27449 


28875 


30338 


(183! ' 




85 


20806 


22012 


23252 


24526 


25834 


27 ! 70 


28552 


29961MB 




00 


nmsi 


20700 


210<il 


23164 


21300 


26666 


26060 


28297 MB 




P5 


18616 


19695 


20815 


211-45 


23115 


24315 


25516 


26803 






lf-> 


17685 


1-711 


1976* 


20847 


21050 


22100 


M269 


25467 






105 


16843 


17820 


18823 


10855 


20913 


2200(1 


23113 


24255 






110 


loors 


1701" 


17008 


18052 


1 000:i 


21000 


>2o63 


23152 






116 


15378 


16270 


171."6 


18128 


10! 105 


2n086 


21103 


22145 






120 


1*738 


15592 


16470 


17373 


18299 


I025(> 


20224 


21223 






125 


14148 


1*968 


16811 


16678 


17567 


18430 


19*16 


20374 






130 


istso* 


1*893 


15203 


16036 


16101 


17789 


18668 


10500 






135 


13100 


13860 


1 1040 


154 12 


10210; 


17111 


17077 


18865 


i5; : .'ii 




1*0 


12632 


13365 


14117 


14801 


15685 


10500 


17335 


18101 






1*6 


12197 


12904 


13030 


14377 


15144 


150:51 


16737 


17563 






160 


11790 


1247* 


13176 


13S98 


14630 


154O0 


16170 


16073 


iH 




155 


11 110 


1-2071 


12761 


13450 


14167 


: 1003 


15607 


!-H;,n 


i7i-l | 




180 


1 1 053 


11694 


12353 


13029 


13724 


14437 


15168 


15917 


\m\ 






In the above Table, when the number of supporting bolts in '] 






girder is odd, the number under the particular depth of gi 1 1 
W = D; but it hen the number of bolts is even, it equals (W 1 - r : jl). 






When the osaet value or number ia not found under the Riven depA 1 




the nent greater number in the same column is the number, oppaBMll 
which will be found the working pressure in column 1. 






W — Width of combustion box in inches. 




D —Distance betaveen sestMa of girder* in inches. 


/ P «• Pitch of supporting \mtts l\i \.ucV». 







SI EEL BOrt.FTKfl. 



CTI.INDRICAI, BOILEH SHELLS 



'" 



Steel Platea from & inch to 1 % inch thick. 

Numerals and Nominal Factors (trim B to (Ml. 
e nse of the Tables Nos. 129 la 133, which iiniEn-JinUly follow 
marks, the working pre.is.uri3 cm Ins ditetmiueil, (m any yivcn 
IB of plate an'! (riven diameter, wlmn tin: calculated |wrcsiita|{a 
i of the longitudinal joint is known and iwmiiiel I'.n-im- ln.>. ; 
neter can bo determined for n givrii iliivkin'ss nf idute, whuu 
nulated percentage Of tlio longitudinal joint is known and 
(rtennmed ; nrn.1 what tin; L-ali-iilaU-il jHircoiitogo of the loligitu- 
t should bu, for a given thicfaieg* of plate, a given diameter 



r pressure, nominal factor, anil the calculated p 

linal joiut are to be; and tlie nominal factor Which thu boiler 

ill be, worked at can also be determined, if Iwtwoen fi and (I'D, 

be thickness of the pbitc, the working pmMM, diameter, and 

ed puree nt.ig'r of the li'ii^itii'linid joints arc known. 

ables are calculated for tensile strengths of at eel plates of £0, 

29, 80, 31, and til torn per s<|iMre inch, and they apply equally 

drioal sheila, cylindrical strain receivers, or domes of boilere. 

uminal factors ace -given at tint top ul' tile column wider the 

numerals in 

rhioh they a 

nd to the nominal factors a 

i placed. 

■ Numeral for the thickness, tensile streiiKtl', 

factor of safety. 

■ Calculated percentage of joint. 

■ Diameter of boiler, inside, in inches. 

■ Working pressure, in lbs., pur «n,unro inch. 
• IfoaUwU factor of safety. 

a. .. 



the bead of tbu column* in whict 



STEEL BOILERS. 



(J) If the working pressure has to bo fouiid when tha plates are \^ 
inch thick, hiving a. tensile strength of 28 tons per square inch, tat 
mr.nisnl factor 1". ■<!]<: 5, tlic calculated percentage of the joints Si-BS, 
and tbe diameter of the boiler 174 inches : — 



313 - l3, and if this bo multiplied by S-1'95, the calculated percentul 
of the joints, and the product divided by 174, the, diameter, tM 
quotient equals the working pressure, or 

■'»■;«/"» . un« . b, 

which is the working pressure required to be found, or, say, IBS lie, 
per square inch. 

If the tensile strength bad been 29 tons par square inch, then, 
in the table for that tensile strength the numeral would be fonaj 
to be 324-8, or 

■"■«;»« - w .„ . b. 



(2) If the thickness of the plates is required to be determined, 
the steel is assumed at 28 tons, the diameter of the boiler being 8) 
inchos, the pressure 155 lbs., the nominal factor E, and the calculated 
percentage of joints 81-43 (see Tables No. 140 to 161 on Riveting, 
Steel Plates and Steel Rivets) 
Then, if 82, the diame 

and tha prodnot divided by 

joints, the quotient equals the numeral applicable to the case, irtrfd 
should be looked for under F5 (in the table for 28 tons ateel), tit 
nominal factor, and opposite the numeral the thickness required 
may be found, or 

*£? - »" - '. 

bat the nearest numeral under F 5 is 156-8, and as it iliHersa 
little from 156-97 (that found by the formula ^?), thethiofc. 

uess opposite N 156-8, and under F5, is the thickness whltl 

practically meets tbe requirements nf the case, viz., % inch. 

(8) If the diameter has to he Bettled for a working: pressure of IN 

lbs. at a nominal factor 5, the thickness of plates being 1 % inch, mil 

the calculated percent age of joints 84 '95, and the tensile strength of 

the plates being ^3 tuns per square inch : — 

Then, nnder F 5, the factor, and opposite 1 % inch, the thick- 
ness of the plates, in the table for 28 tons steel, the i 
344-98, and if it be multiplied Ijy 64-95, t\is raJua&aiuA' 



It} It the calculated perccnt;i:;e of joints has to be dc terra mod when 
■--■- thick, tho tensile »t-— - 



of joint, and the product divided Ijy lflO, tho pressure, tho quol 
equals what the diaiaetor should be, 
344-60x8*115 
160 
say 16 feet 3 inches. 
., 11 the calculated j 
plates are % inch tl 



dent 



Then, if 100, the pressure, 1* multiplied by i)7, the diameter, 
and the product divided by the numeral, 12511, found opposite 
# inch, the thickness (in table for 28 tons steel], and under F 6, 

tlif ni.;iihml factor, tlie quotient equals the calculated pcrretilue;" 
of joint, K, 

100 * 97 



77-32 - •/,, 



montage 

3knmoT 
,w77% 



125 -4 J 
but a suitable calculated percentage of joint for such a thickni 
plate, when the riveting is as illustrated in Table No. 150, U ) . 
whkh is practiaally that arrived at, and may be adopted without 
materially anec-ting the result. 

The calculated percentage of joints made of atenljilates and steel 
rivets of various descriptions ■ f riv, tin.' mil of different thickness 
of platea, is given in Tables No, HO to 181. 
3 nominal factor can bo found by tho tables, for each tensile 
;th of plate given, whan, N, the numeral is found (by the formula 
'), for a given thickness, aa above the numerals in any one'column, 
..iclor under ¥ is the nominal factor in the particular case, If the 
■xaet numeral is not found opposite any riven thickness, within the 
i of the tables, but a numeral comes between any two numerals, 
ate the given thickness, then Jin ,.■■,■;•.'";■■■'(' f':i..-r . .r i.; 1 ,.-i.\v.-.n t.li,: 
■a at the top of the two columns in which the numerals are found — 
slightly under and the other rather higher; tlivrclurc, Che factor can 
bo deterniiued within about 1 per tent., although the exact 
i-ml may not be found in the tables. 

Thus if the thickness be % inch and— ^- - 12544 — N, 
12544 is found opposite 'A invli, for 23 tons steel, and at the top of 
the column the nomirkU factor is 5; but if by the formula the 
numeral arrived at bad been, sav, 1 24, which is a numeral between 
two numeral given in the tables opposite %, then the ■nominal 
factor in such a ease would be a litth hi<.:her tlian :'■, V.nt less than 
"51. If the numeral found by the formula had been 101 -S3, the 
iinal factor would be 8, as 104-53 is found opposite }£ inch 
the column F 6 in table for 26 tons atee\. 



•s, 










aSo CYLINDRICAL BOILEE SHELLS. Tabli 




Steal PktM from \ inch to If inch think. No " 1M " 




Tensile Stn-jii-tti 2t> tons j-'tr square inch. 




Nomerals and Nominal Factors from 5 to 5"8, 


Thick- 


F 


F 1 F 


F I F 


F I F 


F I F 


f t 




PHlD. 


£■0 


5-1 5-2 


5-3 5*4 


E-5 5-6 


5-7 j 6*8 


;.:■ 


i-jcbu. 


N 1 K 1 N 


N K 


N N 


N N. 


J- 




i. 


58-24 57'09 560 
65-52! 64-23 63-0 


54 -M 5;.'-<i2 


52-m 52-0 
59-56 53-5 






■SI-1 -Hfiji 








72-80 71-37 70-0 


|-.--vir- (^7-40 


Hi;-l:-i; 05-il 






'4* 


80-081 78-5IJ 77-0 
87-36 85-64 84-0 


75-5- 1 74-I-J 
■•12-411 S'.i-!- 1 - 


72-30 7 1 ■;". 
711-41' 73-i) 










'm-m nil sw 


W2H S7-(i- 


86-03, 84-5 








101-92 1 99-92 98*0 


98-15 94-37 


92.13 91-0 






1 


109-20'107-OSl 165-0 


ll;3-"l l'.'1-U 


99-27 97-5 






118-48 IU'19 112*0 


Hvj--l'i7-- 


IO:-,-ij!> lN!-o 






123*76121-33:119*0 


lli-i-75114-f.l 


112-60.110-5 








131-01 123 -47j 126-0 


123-62121*33 


119-12 117-0 








13S-32135-CO 133-0 


1:;iW9 12.-5-07 12574 1235 








145-60 142-74 140-0 


L:!7-3;/l3-I-Sl 132-36; 130-0 








152*88 149-88; 147"0 


U4-22 141-65 133-BS 136-6 








leo-ie'isz-oi, 1.54-0 


1 :". L ■ ■ : ■ l<iS">9145-60 : 143-0 








167-44'164*15 161-0 


157 -9'1 155-1.':.! 152-21 119-fi 








17472 171-29 18S-0 


lS4'Viliil-77 l-'.?-!SS 15'vO 








182-0 .178-43 175-0 


17l-6iJil6S-51iie5-45 l 162-5 








18B-28J185-56 182-0 


17S-i(i 175-25 172-07 W.-u I- 






lS6-;-i 192*70 1390 


185*43 182*00 178-69 176*5 |172-4aiBB-*jW| 






203-84199-34 196*0 


192-30I1887* tSB'HOl 183-0 '178-80tl76'nl_l_l 




,1; 


211-12 3jii-[i.- 2<i:i-Q lnS>-]tUSi.r4.31;fl-{'2 lHM-fi J1H5-19 182-0 ""! 




218-4021411 ■.':■'■'. 'J'.,; .-_.-j._j ■.■, ; ! ii/, ,, HI -r; 




i-is-njiii-i' -■ .---■■ j :■-. :.- t#ii.-t-:5iS'*l 




j:iE-.'i; j-j.v;s.i __■-■ .;.>■;; ui:.;". u-7s 208-0 -204-35-JOO-tS»; 




1 Via 


ijc.i-u.i .. ..-tsmmMI 




1 "l" 


jctl;-ji-jt:i> -..*■■■) -j... r.i -.< ■■j-i-'Jv.. !■' --i ■■-..:.. . "■ ! 
_.vl-..ii..i;.-f.ij j.j:.m -_::"'r.-;-i-J li:-;i -S3 227-5 •J23-5PaB<BH 
J62-08 256-94 252-.I -_: 17 2::--25 2:5 K) 2v9-Sil«l» 49 
239-30 264-07' 259-0 25-l*lli249-40 244 -87, 240-5 -iWaaMBB 
270 f.4 271-2! 'Jiirj-i.i 2tiiJ-98:25*VU -251 -4it 247-0 242-UUJW WW1 








1 

1 1,4 




2S3-92 27--35 -73 'i lJi-7-.--! ;Kv;:.,ii „..::■:. ,_!!■..' ■ | 
291-£(i2.-,5-4!- -."Slid .71-71 :.;:i-i-J-Ji;|--J 2i-iwi J5f>-.i__-.l u)-V;;l | 








2U3-4.S 292-<i2 i-7-" 2"! -5- ■ '■'■■■•'. 271-34, 266-5 361 'E 






SOS 2730 26S-2lMlinHj 

>.i;M.'.| :(...(!■!".' --■--; ■:- - ■;: !■:■■■ 
320-32314-03 j-.--ii ::-.J 1-. -j--''-;,!- 2SH-20 2S0-O 2!TO'9S|27<ia327HJ 1 








1 % 


N^Numural. %= Calculated perceutage strength of joint B = Waft" 1 . 




Pressure por KO.uira inch ill pounds. D = Inaide diameter in iaehe* || | 


1 


S^ = b SJZ-.D B^-j, H^.J 


J 





CYLINDRICAL BOILER SHELLS. 
Steel Hates from \ inch to I§ inch thick. 
Tensile Strength 26 tons \-ar square inch. 
Numerals mid Xviidnal r\i< tors from 6 to 8D 



72 -.Si 



■ 

5-2 S3 S2- 

5S701 57-77 



. i 77-r.7 

H4I 88-M _ .. 
tt-fj BB-« -■'■>■; 

87-06 95-47 ~ " 
03-13.01-M .. . 
<?.<-±i. 1 f 1 7 ■ J ■ . Hj;.-fl7T'>-f'J 
].1-J'il]3---*7 lll'n+loSi-7; 

■_! :::ii:>-.i ;:; :: ::. .. 
■ . 

-■■■H-mi .: :_■.- V.vr. v. 
.}'..-:-.:■' l:-;7 -u 13MUM« 
i.v'i. 133-1.: n-ii-.-i ■■'■■■ 

51-66149-1614 



N 

_ _) 44-12 

Mi. J;m;;; 

" 55-15 

i i;ri-(.,.i 

. 66 -1> 

i 71 -'in 

i 77-.il 



l-ii-vC 146-6- 
154-42"- ■■ 
U.f.i-K 
166*46 

17ti-4.?173-(<r, 



57-7315.vl!l: I -Jt;i];,.j-i-;li7->7 1i;-.-';" 
"5-li-ric lrU'il l;,v;-.J l.'.6-<j liS-Wlr'.l-i'i 
89-86 WAS 1(54 -S.- 1*11 77 IMfj.' i:-;-.-'j 
76-93 178-04 170-So 147-65 WH-98 182 -40 
82-0 179*01 176-12173-33170-6216S-0 
SS-06 184*98 ISE'0 179-11176-31173 60 
M-131B0-S51S7-87184-SIJ 162-0 173-20-.. .. 
DO-SO 196-91 19374 190-66 187-68 184-80182-0 

18-36 202-88 l»-*i;ii'6-44 193-37 190-40 1^7 " 

2 -33 20s-.:-. -■-..__- - •:■■'■■: 
■■....■ :;■-.: 

:; ■■■ ... . 
; ■..-..■ : 

(0-60232-7. -- - — -. -:-:-* -'-." 

18-731244-6.1 240-70-^^-- ■:-!::■! ; -'2-.<^0 -2-2.1 

64-SOiVi-Hi .')•;■:.- -j-12 -/;-^---7 23:.-2i'i:i 

r.rj-v;2;*;-:.i>i^-j.^i-l4^4-:-'!-24'l-S028i . .. 

.208-32 254 -22 260 -25 246*40 242 -66;28B' 



103-2-2101 7'. I'lt-a: 
110-80 108-86I 

■■ •■ nt-oa 

Ul'V-2 

124-!T, 
lUiK.is 



ISa-r.-.MMl-M 

139-17 ■ - ■• 

.. ..144*53- 

1-V2-11149-SM47-7' 

]'.7-S5 

lr.i-2-y" . . 



51.. sgs. 






















28a CYLINDRICAL BOILER SHELLS. Tasis 1 


Steel Plates from ■£ inch to if inch tWok. Na m J 


Tensile Strength 27 tons per square inch. 


Numerals and Nominal Factors from fi to 5fl. 


Tlikt- 


F F 


F 1 F 


F 


F 


F 


F 


F 


f r 


»■ 


5 B'l 


B-2 6-3 


5-4 


E-5 


B-6 


5-7 


E-a 


M 


inch™. 


N 1 N N 1 N 


N 


N 


N 


N" 


N | Sjl 




80*48 59-29 


ss-ir, .',7--.:.- 


5fl-0 


54-98 


64-0 


53-05 


:.2M ;-l3 . 




cvii;: i;n-7i 


65-42 64-18 


63 


61--: 


60-75 


59-68 ^" :-'A 




7.V0-' 1 71-11 


7269 71-32 


70-0 


88-72 


67-7,1. (>■;■■'] 


a Zmm 




-■■Sli.v 81 -V. 


7H-Hrl 7S-4. f 


77-0 


77. -6- 


74-25 


72 -9 






90-72 88-94 


•72-i yf.-:.- 


84-0 


82-17 


81*0 


?;;-5: 




% 


9*-2*' [»;•:'.- 


o-i-r.u fu-71 


Bl-0 


S9-34 


.-7-77 






1 Ji« 


■j:VSil":!-7'. 


im-76 w-r-i 


98-0 


9U-2 1 niv.i '.'2 •■! Hi; 1 




1 : i ■ : ■ ' 1 ; 117 


109-03 106-9? 


1050 


■ 




■jij-f";!ii> ;> 


118-30,114-11 


11 2-M Ml-- '1271'. 1 




. ■■:■:. 


123-57|l-21-24 


119-OiIK-- . . " -. " . 1 ■ -71+ 1 - J ■ 




36-081133 -+1 


1;;-|.-.! )'*•:>; 


12-Wi 12" 


"i» 


x-i-'H im-y. 


l:W-lll-kV,-,( 


....... ;■•... 


s 


2-! !-■_: 


143-3S142-f54 


-tahM-iHW 




158-76155-84 


152-65149-77 


147-" .!■■ 


■ 


159-92 1SS-9C 


-.-.;■• /■!■ i-.57i ■ 




73-SSH/0-47 


l-."-H']M4-n:- 


161-0 i;.v ; :;.;.-_,- iwijus-SiHC^ 




»]-44ll77-Ss 


174-48171-16 


i-n-n :■;!■. . ,02 <, k.;i-iji:,i;-4U: I 




■■■:■■ : ■--.-.-. 


l,-l-7-il7--3< 


175-0 [171-81 


I6--77. 1--.V7- 


im i 




i--5-r.ii ±-=-->-7- 


189-0 185-43 


1-2-0 I7S-I-; 


176-5 


17-2-42 


i69i, ; ] 




■■ ;■!■ .■ : 


lM-2'il:i2-."i 


IS'ii I8.v5< 


; -2-2 ■ 


179-Of 






jn-fi*-i07v: 


203-53 199-fii 


196-0:11*2-43 


1. -it-') 


i ■•:,-■;- 






2l9~2-121.f'.- 


^Iij-^P-2-n.i-.-:- 


-■>->.|j |;,:i-:;r 


i:o-7" 


H-2-31 


iw-fgH 




i-y,--:ui->-i"-:.: 


218 07213U6 


21u-n 2.-II1-T- 


2'i-2r. 


n ...:-., 


.-■; 




23J-3Sa2!)-7f 


:2-V;;.[22i-0! 


217-iJ 2l:J-i-7 


M9-2r 


205-57 






Jti ■■:: -j-;7!7 


JS-i-Jil -22--2L 


■221-0 -219-!'-. 


21-:-0 


212-21 




I ;h 


J4w-t •.■>].( r,e 


239-88235-3S 


-:;|m ->-'ii-N 


2-22-7; 


2- : '- 


J: 


257-01 252-0 

■w-aeteM-41 


217-15242-19 238.-0 236'--7 


i ;':; 


i72-lii-:-ii.i--^';l ii"-JV- _ . I-V. J 

27''-72 27<i-->;'-2.'i"--n-:2-:-- ;■ 

2s7-2.--2Sl-!>-!27'J-i;-271 -Mi"'-'- ' 
:-r-(L-[i-M:,::-:C:-,i.-:7- . ..1-17: i 
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' n* 
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i",. 
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i % 


332-61-326-ll l 310-S4-]13-I . i- i'-j-Mj — -. . .■■.- ; 




N= Numeral. %= Calculate.! I'.iTeeuta^e stiviijjtli at' joint B-W 


pressure per square inch in pounds. I>= Inutile diameter in incho 1 ' 


Xx% Nx°/ n -. DxB „, DxB „ 







CYLINDRICAL HOILER SHELLS. Table 




Steel Plates ftom \ inch to ljj inch thick. 


No. 129. 






Tensile. Strength 27 tons per square MS. 




Numerals and Nominal Factors from S to 69. 




F 1 F 


F 


K 


p 


F 


F 


F 


F 


B 


eo ei 


6-2 


8-3 


e-4 


8-S 


6-6 


B-7 


8-3 


6-9 




N 1 N 


B 


N 


N 


N 1 N 


N 


N 


H 


60-40 49-67 


48-77 


■1-0 


47-25 


■I'l f.2 !;',..S] 


:f.i: 


44-47 


43 -.^L 




6870 65-77 


61-7 


M -i i 


63-16 


62 33 


M-.V 


60-77 


5002 

r..vs:- 


4!Kii 




68-0 81-98 


tXi-Vt 


60-0 


69-08 


:.-]: 


.'■■7 27 


f.ti-41 


f.i-7.- 




lifl-30! -N-K 


,:;■,. 


66-0 


,;,..., 


.;::■■.■. 


830 


!!2 "' 


11114 


60-26 




;v--.0 74-3- 


73-H 


72-0 


70 -S7 


(B-71 


88-72 


67-70 


72-2. 


(i;,-7: 




VI fHJ W-f.f 


7i' 2." 


76-0 


76-78 


75-.;: 


74-4: 


73-34 


7121 




88-2W 88-76 


«>;).' 


64-0 


82-68 


81-41 


H)-l.- 


78-98 


r:-f- 


;.;■.:! 




!!i-;i. L-j-tHr 


1-1 '47 


90-0 


--:.■ 


87-23 


K.-2I 


SI-.iL 


^■3- 


■^■i; 




OIVSO !■:.-]] 


97-54 


(Hi 


9450 


93-04 


;.]-■>: 


ilM-2t 


>.sm 


.-7 -.-■:- 




07-10:1 0.1 -34 


io:;--;-i 


H i-2-O 


,,.,!! 


■.- ■.-. 


1-7 -:ji 


...vol 


U4 -S' 
Ifni-C: 


l.:Vi:i 




13-40 111 -54 


!..;■■ ;■( 


HltMl 


HMi-31 


104-67 


llrt".H 


101 -ff 


..>-.■., 




1B-70117-73]1S-Na 

26-o pss-Bshai-w 


1140 


1221 


]]"-]: 


HIS "SI 


HJ7-1! 


105 '61 


104 '0 l 




12O-0 


US-]-. 


!!.:-:;. 


114 -S 4 


112-83 


11117 


on-:.' 




32-30ll30 13']2S 03 


126-0 


124-03 


122U 


12M-2; 


118-47 


111173 


:7,..i 




88-601138 -32 184-12 


J22-I.I 


129 -S3 


'27-::: 


i2.;-u 


124-11 


122-2: 


■;■:: .-.-. 




•44-901142-52 


.!"■ -. 


lli.HTl 


ii.VXJ 133-7S 13172 




27 ■■■■-• 


2(1-1! 




M ■:.!<: Ji.-Wi 


:;..::: 


144-" 


41 7f. ]:;:'f.'U:i7-Jr 




..::;■!! 


■,!!;■ 




iVJ-MVUil-ll 


If.2-11 


lf.N-0 


47-i!f.H:.:'.-!4.!-1^4Mi)13B-97 


:.!(.; -(.: 




:;■■- -."0 


lf.fi -ft 


:■/::..:]:.. . 1- ■■ M4f,2 


!2-!3 




70-loll67-31 


IfH-ti] 


162-0 


159-46)16701 164 ..... ISO-OS 


47-01 




7fi^oi73-r.oi;i.)-7o 

82-70 179 -70176-8I 


lHJvfJ 


rl6-:l7 1''2 ■ "7- 7155-64 


:■:■;:■/ 




174-0 




%--. 


1 ;..,->. 
164-34 




89-0 1B5-!)0;1S2-90 
66'30 192-09 ! lP9-O 

oi-6o;i9S-2;t-ii'.rO'; 


180O 


J7*l<- 




-:■■• .' ■ ,■.■■■■. 






ll'2-!i 


189-0 W«i'? . 


17f.-3( 




ii/-W-ji}.i-.|it , L'iiM> 






ai-;.- 






Mi-a 






1 3 -r-i 






r-r-21 






21'2-fil 




:.' ;. :.: .;.■':■ ::■:::; .■■.-■l; 




1.W0241- , . 'ii-7i.2l:)-0fj 




■ -2-;j;VJliV].'i 




..r-91224-8r 




B4 TO 2(1') . !-47 2S')-0> 




.._,_. :,:i'KarM 




77-20^72-1.;. -i- .: ■_;;- . 2" :■-:;-':: -7 25JU 2l-"_. >f4"5ti 241-04 




leral. %=Calru!atfd percentage strength of joint. Ii=Working 


ore per square inch in pounds. P=In9ide diameter in inches. 




#s. B s,;%»d a£U % ^^ ^ 
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CYLINDRICAL BOLLEa SHELLS. Tabu. 

Steel Plates from ± inch to If inch thick. Ho ' I3 °' 
Tensile Strength 28 tons per M|MM inch. 
Numerals ami .Wnnr'ii! Fa ..4 or; from 5 to 6'9. 
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F 


F 1 F 


F 


I- 


(.■ 


F 


F F 


p 
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b-<3 


6-1 5-2 


5 3 


6-4 


5-5 


6 -a 


57 5-8 


ii 




metes 


N 


N 1 N 


X 


N 


N 


N 


N N 1 S 






1: 


B27'_ 


01-49 60-30 


69 18 


68 07 


67-0! 


60-0 


55-01 M«i! Si 






70-,'r 


69-171 67-84 


(ii; ■:.! 


65-33 


64-14 


63-0 


81-89 50-M91 ' 






78-10 


7,;-.,; : 75-:}.-. 


73 -9t 


72--".: 


71-27 


7H-0 


68-77 fl7*i §jl 






Mi-.il 




81-36 


7B-S5 


7S-4i 


77-0 


75-64 7i'U9fK 






04-08 


in-'-l '.":■■',■■ 


88-76 


87-11 


f:V.V_ 


84 


82*53 811QM 






101-92 


99-92 98-0 


96-1; 


04-:;; 


92-fia 


81-0 


BB-49 87* M \ 






109 7i 


107-60105 -S3 


103 -54 


101-6- 


!):■■:■ 


98D 








117 'BO 


n.v^.ii:i-:j; 


in.:-;*- 


10>-' 


>,;..., 


hif.-O ncj-r.i-'i ." . I 






1->;V44 


m-ys 120-01 


:l--i; 


lllH- 


114-03 


: . 






■ 


1:-;i.i-i;iHJ>-1: 


,:;■-;. 


1 
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111'!-. 


l:;.--j:.l:.i;.-iJ! 


:;!:;■;: 


130-66 


12b -Si 


!-..-:■'. I. . 






ns-v! 


:■;-.■: : ;:■■;■ 


iJI.-.'l 


137-92 


136-41 


,.,:;-.,■■ 




J 


LSI 


L-':i-7if lf.0-7' 


l-J7-i'i 


U.V1:- 


112-;.; 140-0 ii. ;.-,..; " -'- 




]::■! ■-; 


1B1'4H1uS'30 


if,5-:!v 


152-44 


149-67 


■ 






:7-ii- 


169-09 1S5-84 


10-2-71 


159-71 


156-80 


■ 






!•'..-._ 


176-78U 73-38 


17'i-l 


|. ■.,;-;, 


its: -M itii-OT- 






18S-H 


1-J4-47 !m1-<j>.177-S0 


171 i-_ 


171-0.'; 10,1-0 L. ■■ . ■'■-] 






km 11 


IS3-1S1-- i-il-i .» 1-1-4- ;7--i- .7:. 






2u ■:;■.■■■ 








21!--- 


i07-S-J ".-.. -.■.-""1 






.,.,,.. 


nr,-i. 






::.::-■:■■ 








85-20 








■J i :■;■■■ 








-:."■:■• 








■J.-.S-7-. 


!::.:.;■-; i-. 






j, ;.,;-;., 
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27 J -4i 








::-,: J 


i7a-70]271-3a.266-2(i2«-33i35a-M 1 2S«-o55-(ffilHH 






290'OS 








297-92 292*ti;i;^ri-4'; 






i05-78 


29e-7A*JW-0 |Ss? ; 






:;i.;i.i 


:07-4:. 






i-l-l 






! Mr 


v-l:- 


iii-tf.. ] 




!"..,., 


:::;71; 


i;io-.vi .. ■ 1-. >»s-ntan^H 




iff 


J44-VI 


jss-ii):j:;i i-i ■'::>■)•! iii-r M:-- ■■>»- -. --...i-.:-:;--^ 




K = .Nu 


menil. %=CalciiliiU''[ [■*:'■ t- n i.; =. y ■_- .-iiviiijiii of joint. BsWotW 






lira per square ineh in puuuils. D = Inside diameter in IntdiMi 1 II 
fx% „ Nx% „ DxB „, DxB «r 11 


J 




TT 


= a ~B 






IS 


= A 


— = " 


\ 



( .'VL1XDKICAL BOILER SHELL*. 
BtM Plate* from J iaeL to If inch tl 
Tensile Stxeagdi S8 tout 



Nnmer»li ncd ft 





N=NnmeraI. %= Calculated percentage strength of joint. B=WwW| 
pressure per square inch In pounds. D = luakle diameter tn incLd- 






CYLINDRICAL BOILER SHELLS. Tablr 


Steel Plates from £ inch to if inch thick. H(1, 133, 


Tensile Strength 29 tons per square inch. 


Numerals mid .Vi.miiit<tl Factors from 6 to 6 "9. 


V 


F 


F 


F 


F 


F 


1' 


F 


F 


F 


f-0 


6-1 


e-z 


6-3 


8-4 


6 '5 


8-6 


87 


6-a 


6'9 


N 


N 














N 


M-lr. 


w-i. 


ee-sa 6i« 


60-76 


49-96 


■V.<-2\ 


48-47 


4776 


47 '07 


,;,i :■■ 


59-90 


5S-M f.S-''i 


f.7'"'. 


ni~.ii 


65-38 


6453 


f.3-7: 


52'9o 


i-.;i,. 


Fiii-r,: 


.■.;.■■'- 64 14 


( ;:j-.|: 


ii-J4t 


61-61 


&)•■:•: 


6970 


58-8< 


;■ -J--); 


7H-n 


7-j-to 711-s 


mt-7> 


O 7i 


ii7 --ii 


66-86 


•;.-,-; 7 


647: 


*] ■■-" 


7'.'-S' 


7-"^ 77 ■:.!;: 

f.Vli >:{ 77 


7(>'i- 


74-96 


7:>'M 


7-J-71 


71 -■;' 


70*61 


.-;■:" 


sn-r.L 


82-46 


r^l'Si. 


7i)-> 


7877 


77 '61 


76-48 


:'■!■;: 


«>a-i* 


DM57 ;i')- 


88-81 


S7'M 


86-12 


84 '83 


•■:: :,v 


82'37 


in] M 




WS-J-2 i"5'ii- 


SS-15 


[■■■■■;i 


WIT 


90'89 


(■■■■r,: 


88 -a 


]..,-;, 


100-49 104-7/1103*11 


ii!-;. 


B9-93 


68 -42 


96-95 


95*62 


94-1- 
100-0; 
105-H1 


H.Vm: 


U8'W«ll-aait)B-5B 


-■■-■7--- 


l'„/l- 


I'/J 1 ■.-■7 


lO-i-H 


101-80 


l-^l-Si 


ii i: ->0u:-'ii-i : u ] 




i:ii: 


SlMV- 


Ii.'.'- .7 


D7 ■47 


;--■:.■ 




■:::■:■- 




116-87 




[]::■!! 




::.;.■:■.; 
















H-.:-i' 






^■■i ■ 17 ■ 


)-j.v3« 




I .,..,, 








13V3' 




;..-..-.-.■.: 






iii' ; ;-.i!i:i^7 


137 '8- 




;',:■!■ 


■H3!lJS-4:n48' 


141-21 


-,.■■■:■■ 




■ -.. 


147'K 


I7:,« 




i;..vi 


152'08 


1--2 7" 




mi ■_■■ 


158 -SO 


!-:i-i- 






164-75 


].■■;-: 




,7 :'-;■]'. 


170-63 


KM, 


I-.- '■;■.- ! !•!■!■ 


;;■>■■:: 


176-r.i 


K>7* 


ji-,,:j.'.. :.■■■;; . ■■ i-uk; w.-l 


;■■:,■,,■■ 


182-41 


nii'.v. 


>!-■'/• •: .■•■.'84 K'3'Hl 


i-.'i'ii: 




-:■:,■ 
::::■-■■ . 


aiB-a3|218<l!*312ii6ia0»-34a0«12:208-0 199 -97 197 '02 

-.;■■ .'■! : .■■■■■■,■_■_■■ 


19417 


;■■;.;■.-■■ 


2S4-fl&&lS£24-55Ji2i*<. . ' :-.:■,- 




j-i :.;■-;' 


r3»-fl0|2SS74rB2-<* S28B7|224-86'3il-45B18-14m4-94 
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24fi--Kj4a--iyjB'-44-i:!4-7ij. , -i-: ■^:- , ."--i-: .rio-'ii 
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gjo 
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Mi : ti 


■ n'.-; 
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147-1E 


.: ; 




..■■"■1--J71 ..rj-ii^'.'.'.^o^v': 


SSh. 


tmersl. %= Calculated percentage strength of joint. B=Worltiiig 1 


miro per square inch in pounds. D=Inaide diameter in inches. 1 




1 



3 88 CYLINDRICAL BOILER SHELLS. Tab* 




Steel Plates from £ inch to 1 J inch thick. No ' M 1 j 


Tensile Strength 30 tons per square inch. 


Numerals mnl .\'.i«,i".,.iJ Km; tors from 5 to 5'fl. 




TlLick- 


F 


F 


F 


F 


p 


F 


F 


F 


F 
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"i-wi 


fi-0 


51 


5-2 


E-3 


B-4 


B-5 


6-fl 


5-7 


5-3 
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N 


H 


N 


N 


N 


N 


N 


N 


X 
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i""2' 


tir.-w 


64-61 


(■■'■■!< 


62-22 


.;!■.)■- 
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f,.s-9 


57-K 
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74-11 


72-69 


71-32 


70-0 


H.v7-- 


•:<:■:, 


66 


■1 


«.vi; 






84-0 


ei-sr 


80-76 


79-24 


77-77 


70-3' 


75-0 


73 


■- 


72-!. 




'«' 


9240 


80-68 


88-84 


87-16 


s-vr.; 


S4-0 


82-5 


81 


0: 


79-65 
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I'.-i-.V., 'j'i-S'L 


B5-09 


:!.:■:'.: 


91 -P' 
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88 


42 


85-S9M13 
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99-27 
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7' 
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1-23M1211; llSxi(illiMi'.ni4-54 
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119-;V2l()-.-621«?] ■. 




134-if 


l:}l-7i.S129-2S1-2>.i-79 124-44 122-1-P 


12m 1.1 


117-39 llS-SilM-lIi 


1 


14-2-Si 


140-U l:J7-30134-7L132"22129-SI 


127 -5 


125-2b 


-:;!■:. 'v:i-'t 


i5i-2< 


I4S'23 : 145-S--.142-'>4140-Q 137 45 135-0 


132-63 lMWllS'aiJ- 


If.if'i' 


lf.fi-47'I.W-i-; 15"- r ' K 'l 17-77 145- fl C 142T. 


IG-H) 


]i::-4r<i I'-l-T : 1T.-.--H- 1 ;-0 ."-. 1.V2-72 l, r ,vn 147- - ' .1 •-■'-"] ' 


17o"40 


172-P4'-. ■ ■■'-■' .. 
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a 
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.;'T. -i-- u ■. -.',.' ' 1 
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i 
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':.:-■--" 


% 


J5S-0 


2*7-1'; -■ ..-__!■; .'-■■-.* 


"/as 


■:■:■;■ 


255-2'.- ."-__;■ _- t. -H--l3 


1 


i*5S-8< 


ata-ji-. • . ;- i j.:.:-. : '-- 


1 %i 


;"-:■ 




l M. 


2 -.v.;. 


280-0 1274 -ei2>W-« 264*14 359-63 256-C' . 


1 %» 


294-0 


iSS-t.. .'-J". ^■■7-^i'^**-*3 


1 ii 


:-:V.;-.:< 


2yii-47 . .■'.-.■ -'--'-j 


1 %• 


■ ■ 


! 17'- 


1 %< 


il;.-j. 


312-sn ■ ._ ■:■_•.■■ :■-»! -275 1: 5 


1 V,» 


127-0! 


S21 -17 315-0 .309-05 303-33 297-81 2P2-5 '257 ■8849*'* 53 


■.:■;■.,■ 


32941 3-23C;316-9S311-11305-45 300-0 SW-7JW«9H 


i.;l-d 


337-64 33115 -124 "BO 318-S8 313-09 307 "5 302 lOSKIMjJ 


i %. 


352-60 


345-8a3»-2i3W -S3 328 -66 320-72 315-0 >«■*: 304-135 


1 % 
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3(>2-ar.ji:.-.;-3i-)-'.7:ji2-2-j:...,-;'L iw- ■ :-> _: :-■■-' *\ 
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N=NumoraL %= Calculated percentage strength of joint. B^WorWI 


pressure per square inch in pounds. D=Inside diameter iu iucbu. | |l 
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Dx 
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s 
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J CYLINDRICAL BOILER SHELLS. Tabltb 




BMI l'latas from \ inch to if inoh thick. No " 136- 




Tensile Strength 30 tons [«r square inch. 




Numerals and Nominal Fact«™ from 6 to fl'9. 
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F 


F 


F 


F 
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F 1 F 


F 


F 
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6-1 


6"2 


e-3 
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6-5 
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N" 


S 


N 


N 


K 


N 


N I N 


N 
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w-fis 


M-ie 
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r.u-.v 
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49-.li 
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.i,H" 
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:. : .i, 


f.S-lf 
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61-76 


fill 'I, 
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7f.-7: 


74 7.1 
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72 -l.s 


7iu; 


70 68-95 
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84 V 


S2 0L 


SI -2! 
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7^ 77 


77-r.; 


W-M 75* 


71-11 
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SH 


89 -5< 


fij.-1-K 


S'l-iX 
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84-0 


S2-72 H-li 
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711-13 




• 


I'M) 
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• ... .fi 


93-38 
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. 


I'l.'.n 
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ago CYLINDRICAL BOILEB SHELLS. TlW 1 


Steel Plates from -J inch to l£ inch thick. Ko ' m 1 1 


Tensile Strength 31 tons per square inch. 


Numerals anil Nominal Factors from 5 to 5-9. 
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29i CYLINDRICAL BOILER SHELLS. Taw.b 




Steel Plates from J inch to if inch thick. H0, 137- 




Tensile Strength 31 fnns per square iurli. 




Numerals and Nominal Factore I'rom to flit. 
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CYLINDRICAL BOILER SHELLS. 

Steel Plates from J inch to 1§ inch thick. 

Tensile Strength 32 tons per square inch. 

Numerals and y<>minirf Factors from 5 to 5 - 9 
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Stool Pistes from J inch to I?- inch thick. 
Tensile Strength 32 tons per square inch. 

Numerals mul ,\'ij.„ in"/ )■'.-.■ iiiis from 6 to 6'S 
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pressure par square inch in pouuds. D = luaiile diameter in inches. 



V'° Tr~* -TT-* \ 




STEEL PLATES AND STEEL RIVETS. 

Riveted Joints. 

In the Tables Noa. 1-iO to 161, which immediately 
remarks, the particulars us to tin.'- p:< 'portions of riveted 
of steul plates with steel rivets are given. By the use o: 
the working pressure imiy In; found t'-jr miy given diameter of 
and nominal factor of safety, or tliu 1 1 i;i t n ■_■ t ■_■■ l- .1. ■ t*.- li i iinti.1 for a given 
working pressH re and iu,i,ii>ud f net or, or the immiiud factor ascertained 
for a given pressure and diameter. 

The Tables Ncs. 140, 1*2, 144, 148, 148, 150, 152, 154, 158, IBS, 
160, have been computed on the assumption that the tensile strength 
of steel boiler plates is 28 tons per square inch, and tin- sheai-ini; 
strength of the rivets 23 tons per square inch ; the tables on the right 
hand side of each of these tables give the mi metals applicable for steel 
plates, having tensile strengths of 26, 27, 2S, 29, 30, 31 and 32 tens 
per s ii uare inch. 

There is frequently a difference of a few tons in the tensile strength 
of a batch of plates, and it is nut nnusuaL when lightness is of import- 
ance, to consider the plates as having a tensile strength above that of 
the weakest plate in the bati-h : J ". ■ : - iiist.-iri.--r-, if the plates have a tensile 
strength varying from, say, 2" to 30 tons, 20 tons is frequently used [a 
calculating the. working pressure, or if 23 tons be the weakest plate in 
the batch, 30 tons is frequently nsed ; and in the same way, when 30 
tons is the least tensile streti-lh of any of the plates in the latch, 32 
tons might he used; but it in more prudent in all eases to take the 
strength of the iiiiiiiesl phile in unking [In- calculations. 

The calculated percentage of joint as given opposite the thickness n! 

Slate, in each ease, is when the diameter of rivets and pitch of rivets are 
l accordance with the tables, and centre of rivets to edg. 
and distance between rows of rivets, not less than given opposite th: 
particular thickness of plate. 

The pitches of the rivets in column p are given in the tables in 
decimal parts of an inch, but the nearest V„ part of an inch may be 
adopted without materially affecting the result. 

The distance between the rows of rivets in column V, and centre of 
rivets to edge of plates, in column K, should nut he less than given ia 
the table for the description of joint as shown by the sketches al this 
top of the tabic and opposite tlio \aifeviW \\i\0*.\\Kta, til \W», 



8TEBL BOILER& 



*95 



N— Numeral opposite the thickness of the plate, and applicable to 
the desenption of riveting as shown in tin- Bketelier a*, ti.r 
top of the table from which the numeral i*> wj1u-iu«: uw 
the riveting proportioned as given op-Kwite the tliickL.u>. .'. 
question. The table used must always be tfudfur tlu, jamti ml u •.-. i 
description of joint that is being dealt wit/t, and Uv; naH«.*u' 
that for the particular tensile strength uf the plate. 

D— Diameter of boiler, inside, in inches. 

B— Working pressure, in lbs. per square inch. 

F— Nominal factor of safety, the value of which should jj, w &■ .•■ 
measure be determined according to the method of couu^i M 
tion. 

DxBxF - N. 

- D. 



BxF 

n 

DxF 

n 

DxB 



- B. 

- F. 



(1) If the working pressure is required to be found when the lung! 
tndinal seams are treble riveted, double butt joints with each al tenia! 
rivet omitted in the outer row, either zigzag or chain riveted, tt 
plates of steel 1% inch thick and the rivets also of steel, the insi< 
diameter of the boiler 172 inches, the nominal far-tor of safety 5, uj 
the tensile strength of the plate 28 tons : — 

In the table of steel plates and steel rivets, treble riveted uu 
butt joints, with each alternate rivet omitted in the ouU" 
either zigzag or chain riveted, as shown in the sketch at 4 .' 
of the Table No. 160 opposite 1%, the thickness of the phi 
numeral X (for 28 tons steel * is found to be 183201, au-1 : 
be divided by the proiuct of 172. the diameter, and 5, th-.- >« 
factor, the quotient is the wo: king pressure. The call-;-: 
centage strength of the joint is 84*95, as found oi: . 
opposite the thickness 1% iLc-h, which it is, if the iv 
the description \'^rj-A. %:.'] the fitch and rivets, &c, 
opposite the t:.::i:Lris of :• late, or 

_ ■*.! „ 154-k ■ lj 

. i JL ' :. 

or, say, 155 It?... -.-..-.;. .;-. r.-.e ■a-.ikiiij; pressur- 
inch. 

If 30 tons is ~Xx*.l t* \* * *>.;.<.;* >-.*;r*ii£th ini\*. 



2t)f} STEBL BOILERS. 

can be found in tbe samp way. The numeral i 

ffi - »» - 

or, say, 166 lbs. per square inch. 

(2) If the diameter of a boiler is required to be determined when the 
riveting is the same as before and the plates also 1% inch thick, tlif 
nominal factor 5, and the pressure 155 pounds: — • 

Opposite 151 inch, thickness of plate, tbe numeral 
steel) is 133201, which divided by 155x5 (the pressure' and factor 
respectively), equals tbe working pressure, or 

■ -. ■ - - 171 -8 inches - D, 

which is the inside diameter, in inches, the boiler may be, or, mj, j 
172 inches. 
If 32 tons were 
of 28 ton* 

152229 ,-„ . . . n 

i S g --g - 198'* inches - D, 

or, say, 196J inches. 

(S) If it la wished to determine what thickness the shell of aetwl 
boiler thi 11I I lie il' tlir- wc.rldiij; ).r(-s.=nrs is required to be 155 lbs., th< 
diameter 172 inches, end the nominal fun tor 5, and ths joints, trebll 
riveted double butt joints with each alternate rivet omitted in Ik* 
outer row, either zigzag or chain riveted, the steel being assumed it 
28 tons tensile strength : — 

The product of 155, the pressure, 172, the diameter, nnd 6, tit 

nimiijuil fuctor, cpnils l:!'i:jOil, which is practically equal to the 

numeral 133201, which is the nearest numeral, K (for 28 lens 

ateel), in the table for tbe description of joint specified, *wl 

opposite this uU! iii-nil tin- thickness of plate is 1J4 inch, which ia till 

thickness tin- shell should lie. The pnvticiilars of the riveting ind 

calculated percentage of joint are found on the right opposite tit 

thickness 1 '4 inch. 

(4) If it is wished to determine- what factor of safety a boiler il 

working at when I he livi-tini; is I he snue as before, the plutes 1 '{, uni 

thick (opposite which the calculated percentage 84*95 is found ou tit 

right), the numeral, N [for 28 tons steel), opposite 1 ',.', inch nn the I' 1 !:. 

133201, the diameter 172 inches and the pressure 155 lira,: 

The factor of safety is found by dividing the numeral 

the product of 172, jbadianuin, ini Via, -tVa ^assure, 



:,1 13M0l«] 



»97 

188201 



173x155 



- 4*99 - F, 



ly, 5, which is the nominal factor such a boiler works at under 
ircumstance8 stated. 

regoing remarks will facilitate the use of any of the Table* 
1, Steel Plates and Steel Eireta, but the table for the particular 
>n of joint most be used, as each table is only applicable to the 
>n of joints shown in th» sketches at the top of the table, 
mineral for the particular tensile strength of plates which is 
It with. 

essnre, Ac., arrived at may sometimes be fractionally over or 
whole number, but such alight differences can be adjusted 
; to the circumstances of the case, even a lb, or two more or 
not generally be a serious matter ; for instance, if the pressure 
t is, say, 158 lbs,, no great loss would result from working at 
and no great harm if at 1W lbs., if the riisnmttanflf of the 
Id make it dfnirsMn to do a*. 
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STEEL PLATES AND STEEL EIVETS. 
Singlo Riveted Lap Joints. 
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NUMERALS. 
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STEEL BOILERS. 



FURNACES, PLAIK CYLINDRICAL, 
Steel Plates. 



the column opposite the ]n\-.\. ■nl:ir jin's'iire. When Al is the Hr 
tinguishing letter. T:ible No. 1 7;'> may be used. 

By the tables, il" the diiimt'ler is determined, the length, thktoeJV 
and pressure can bo found; the length can be found if the diamebT, 
thickness, and pressure arc determined ; the pressure can be ascertaiMq 
if tho diameter, thickness, and length are known ; and when thoJt* 
" *r, length, and pressure are determined, the required thiuknenM 




r 



refers and to the thickness of plate at the head of tho table. 
The distinguishing letters refer to <'.-,■■ method adopted in 
ing tho furnaces, as the following will explain ; — 
DiBtlngniihing Dlsiinailslil^ 

Letters. Lettm 

Al. Longitudinal se!!!)]= wolded, and the furnace an- 

Healed oftervrards, Al. 

A. Longitudinal .-■.■I'll- double riveted, single butt 

straps, and holes drilled, A. 

A. Longitudinal seams single riveted, double butt 

straps, ani! holes drilfal, A. 

B. Longitudinal seams double riveted, single butt 

straps, holes punched, and the plates annealed 
afterwards, E. 

B, Longitudinal seams single riveted, double butt 

strap, holes patched, and the plates anncaU/t 

afterwards B, 

0. IiOngitudiniil .-naiLis -in^le riveted, single butt 

straps, and holes drillal, ..... C 

C, Longitudinal seams double riveted, lap joints 

bevelled, and holes drilled, .... 0, 

D, Longitudinal swdhi single riveted, single butt 

straps, holes punched, and the pLatea annealed 

after-wards, D. 

D. Longitudinal seams double riveted, lap joints not 

bevelled, and holes drilled, . D. 

D. Longitudinal seams double riveted, lop joints 

bevelled, holes pmuJwd, and the plates annealed 

afterwards 



■ 

BTEEL BOILERS. 321 

ilihing Dl.ilnpilBhlnf 

'.. Longitudinal smms single riveted, Up joints 

bevelled, mid botes drilled E. 

!. Longitudinal seams double rivMud, Lip joints not 
bevelled, holes punched, and the plates anitealetl 
afterwards E. 

', Longitudinal warn* sisiyli: riveted, lap joints not 

bevelled, and holes drilled, ....?. 

'. Longitudinal seams single riveted, lap joints 
bevelled, holes jiunchcd, and the plows anntaltd 
afterwards, F. 

I. Longitudinal seams single riveted, lap joints tuiI 
bevelled, holes pundttd, and Llie plates auntaltd 
afterwards, ....... G, 

r&fnj the holes is alien;/* 0hjeel.im111.hle, -more particularly W 

la arc not very thin. If plumbed, the plates should be annealed 

they are bent. 

a the foregoing it will he seen that the distinguishing letter A 

fareoce to three different methods of construotion, the latter B 

, the letter C to two, the letter D to three, the letter E to two, 

ter F to two, and G to one method. 

Numeral in the table applicable to the method of construction. 

Length of furnace in loot (for the limits of L, see the first 

paragraph of those notes). 
Diameter of furnace, in inches, outside. 
Working pressure, in lbs. per square inch. 

rhe maximum diameter in inches of a horizontal furnace for any 
•e, if the length of the furnace, the thickness of plate, and 
■e be determined, may lie found by dividing thu numeral in the 
i applicable to the class of furnace, or method of construction, 
posits the given pressure, by the length of furnace in feetpiu* 1. 

ihe outside diameter in inches should not exceed — -- — D. 
L+l 

iB thickness of the plates he B / lt inch, the length 10 feet, and the 
■e 7fi lbs., and the horizontal fa mace is of the description to which 
tinguishing letter A is applicable, and it is required to determine 
xiruum outside diameter : — 
Then, in the table for °/, c inch steel plates (No. 172), opposite 

lbs., the pressure, in the column A, applicable to the case, 418, 
a numeral, is found, and if this be divided by 11, the length in 
tt plus 1, the result is 38, which is the greatest outside " 

inches the furnace should he, 






88 



3 2a STBBL BOILERS. 

(3) The maximum len^tli in feet of a. horizontal furnace for OBJ 

Sressuro, if the diameter of the furnace- and thickness of plate 1« 
atormiued, may be found by dividing the numeral applicable to tin 
class of furnace 01- method of eons [ruction, and opposite the giieti 
pressure, by the diameter iu inuhea, and diminishing tlie result by 1, 

Or, the length should not exceed -g - 1 = L . 
If tho thickness of the steel plates be Vi, inch, the outside diamete: 
30 inches, ami tin; |hvmii,; ] 00 lbs., and the livriionlal furnace is of tin 
description to which the distinguishing letter A is applicable, and it is 
required to determine the greatest length:— 

Then, in the table for Y lt inch steel plates (No. 168), oppwite 
100 lbs., the pressure in the column A, applicable to the cut, 
ISO, tho numeral, is found, ami it this he divided bj 30, the olii- 
side diameter, the result ia 6*3, which lessened by 1 equals 61, 
which ia the greatest length iu feet the furnuee should be, 

or !H _ 6 - 3 
' 30 ° 

and O'S-l — 5'3 - L. 
(3) The maximum pressure for any hurhoidal furnace, if the diameter 
of the furnace, tin: rliickfi'-ss of [Jite. and tin- length be known, may te 
found by multiplying the diameter in inches by the length in feet 
plus 1, the result is the numeral which should be looked for under tin 
distinguishing letter applicable to the class of furnneo or method of 
construction, and opposite the numeral so arrived at the greater 
pressure is found, on the left in the first column on the page, 

or Dx(L + l) - N, 
and the pressure found on the left of the page opposite the numeral, in 
the column under the distinguishing letter applicable to the ease, it 
the greatest pressure. 

If the thickiH-RS of tlie steel jiliites he % inch, tho outside diameter 
23 inches, and tho length 10 feet, and the furnace is of the description 
to which tlio distinguishing letter A is applicable, and tho greatest 
Working pressure is required to bo determined; — 

Then, if 23, tho outside diameter, be multiplied by 1], which is 
the length plus 1, the result is 253, tho numeral, and in the tabfe 
for % inch plate in column A applicable to the case, opposite '2ii 
on the left of the page, 55 lbs. pressure is found, which is the 
greatest working pressure, 

or 23x(10 + l)or23xll - 253 - N, 
and opposite the numeral 253, tho pressure found is 55 lbs. — B. 

(i) The minimum thlekneaa of vivo ulato of a horizontal furnace, if 
the pressure, diameter, and length <& tumult, an\ diaai a 1 ; Vi-naraW 
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sthod of construction be known, may be found by multiplying the 
uneter in inches by the length in feet plus 1, which gives the numeral, 
iich numeral should be looked for opposite the pressure in a column 
the tables under the distinguishing letter applicable to the class of 
mace, and if such a number is not found, the nearest to it, but not 
lower number, is the numeral to adopt, and at the head of the table 
ie thickness of plate given is the least thickness, 

or Dx(L + l) = N. 

If the outside diameter of a horizontal steel furnace be 40 inches, the 
ngth 7 feet, and the pressure 120 lbs., and the class of furnace is such 
1 the distinguishing letter A refers to, and the minimum thickness of 
late is required: — 

Then, if 40, the outside diameter, be multiplied by 7 + 1 — 8, 
which is the length increased by 1, the result is 320, which is 
practically the numeral found opposite 120, the pressure, in 
column A of Table No. 174 ; the numeral found opposite 120 lbs. 
only differs by 2, and such difference is of no material consequence. 
At the head of the table, in which 322 is found, the thickness is 
% inch, which is the least thickness the plates should be. 

Had the numeral arrived at been much in excess of 822, then 
the, pressure could not be so high as 120 lbs., for the length and 
diameter stipulated, as the tables do not include plates above % 
' inch thick ; but if the plates had been less than %mch thick, and 
the numeral arrived at was in excess of that found opposite the 
stipulated pressure in one table, then the next higher numeral, 
found opposite the stipulated pressure, and in a column under the 
distinguishing letter applicable, in a table for thicker plates, is 
the numeral to be used ; for instance, if the numeral arrived at in 
a case be 125, and in a table opposite the stipulated pressure and 
under the distinguishing letter applicable to the circumstances of 
the case, 116 is found, and in the table for next thicker plates, 
opposite the stipulated pressure, and in the column under the 
distinguishing letter, the numeral is 136, the thickness at the head 
of the table in which 136 is found is the required thickness. 

Furnaces which are found too weak may be materially strengthened 
> as to be fit for greater pressures, by fitting rings, as properly fitted 
ing8 are equivalent to shortening the length. 

(5) If a furnace be vertical, its diameter should not exceed '9 of that 
aitable for a horizontal one of the same dimensions in other respects 
nd constructed in the same manner: — 

Thus, if 40 inches is the proper diameter for a horizontal furnace, 
then 

40x-9 - 36 - D. 

which is the outside diameter the vertical f\x.TT&£& %V^\ft. 
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(6) Id finding the length of a vertical furnace, t 
numeral for a horizontal one of the same dimensions, and c 
in the same manner, should he multiplied by *9 : — 

Thus, if 322 be the appropriate numeral for a horb 
and 40 inches the outside diameter, 



Then 



St .-; 322 _ 
10 



= fl '245 



which is till' length the rcrlkiil furnace should hi 

(7) In finding the pressure for a vertical furnace, the r 
found by multiplying the length in feet plus I, by t 1, 
diameter in inches and by '9. Then opposite the numi 
found the pressure in the same way as for a horizontal fu 

(8) In determining the thickness of a vertical furnace, havii 
thi! numeral by multiplying the length in feet, plus 1, by the i 
in inches, and dividing the result by '9, the nearest numeral (I 
not a lower one) should be looked for opposite the pressure in tl 

I :ibk->;. aiid in the column under the ■lisiinpii.-Jiiri- letler applicable 9 
the construction of the furnace, ati'l the Ihickness is that at thr '■*** 
of the table. 

When the diameter of a vertical furnace does not decrease 1 _ 
instead of using the number '9 alluded to in the former paragraph it 
should be 'So, and if the furnace is parallel it should not exceed *8. 



• t 
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- r 












iV: 



D= Diameter of i^rz*:* =. 2,_ar 
l~Lmgth oitanmet in iM. 
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Steel Plat 


es A inch thick. No. 163. 


1 






Pressures and Numer 


Is for Leu^tlis and Diameters. 




n 


NHmk, 


Hi 


" 


AHA 


5 


s 


B 


3 


I 


% 


I 




LLi 
















Ins, 


- 




10 


783' 


740 


ens' 


653' 


609 


666 


522' 


73 " 


z. 




IS 


622 


463 


464 


435 


406 


377 


348 


71 


z. 




so 


392 


B7Q 


348 


326 


305 


283 


261 


70 






a 


313 


ii'ti 


278 


261 


244 


226 


209 


65-7S 






30 


261 


247 


232 


218 


203 


189 


174 


64 71 






85 


224 


211 


199 




174 




149 


61*11 






K 


196 


185 


174 


163 


152 


141 


131 


57-69 






IS 


174 


nu 


155 


145 


135 




116 


55 






50 


157 


LIS 


139 


131 


122 


113 


104 


49*5 






55 


142 


134 


187 




111 


103 


94*9 


45 






w 


131 


ISM 


116 


109 


102 


94'3 




4TB 






SB 


120 


114 


107 


100 


93-7 


87 


80-3 


35-08 






70 


112 


106 


99 '4 




87 


80 '8 


74-fl 


35 31 






75 


104 


am 


92-8 


87 


81 -2 


75 4 


69-6 


33 






so 


87-9 


>■■„:■! 


87 


81 


s 


76-1 


70-7 


65-3 


30D4 






85 


92-1 


87 


81-9 


76 


8 


717 


66*5 


61-4 


2!>-12 






I'D 


87 


82-2 


77-3 


72 


5 


67-7 


62 -8 


58 


27*5 






05 


82 -i 


77-9 




68 


7 


64-1 


59-5 


55 


■jti-cf 






1M 


78 3 


74 


60 6 


65 


3 


60 9 


66-6 


52 *a 


2*76 






105 


74 6 


70-4 


68 -3 




2 


58 


53-9 


487 


2:1-57 






110 


71 -a 


67*2 


83 -S 


69 




55-4 


51-4 


47*5 


Tit 






115 


68-1 


64 '3 


60 '5 


56 


1 


63 


49 2 


45 '4 


21 -n 






120 


65 '3 


61 '6 


58 


fit 




50 '8 


47*1 


43-5 


■;,.■:: 






125 


62-6 


59-2 


55-7 


52 


■I 


48 '7 


45 -a 




19-S 






130 


60-2 


59 9 


53-5 


50 


2 


46-9 


43 '5 


40'2 


19-04 






135 


58 


54'8 


61 -a 


48 




45-1 


41*9 


88*7 


1S-SS 






110 


55-9 


52'8 


49 -7 




6 


43-5 


40-4 


37*3 


i;-es 






145 


54 


51 


48 


45 




42 


39 


36 


17*07 






150 


52-2 


49'8 


46-4 


48 


5 


40'6 


37-7 


34-8 


36-5 






155 


50-5 


47-7 


44-9 


42 


1 


39 -S 


36*5 


33-7 


15-97 






160 


48'9 


46 2 


43-5 


40 '8 


38-1 


35-3 


32-6 


If- 47 




Tie 
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;:■: 


mm, r,'\ S^hoild'SwSt 


e taken frcD> the column under the distil 
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FURNACES PLAIN CYLINDRICAL. TiHiJt 




Bte*l Pistes & inch thick. So. 164. 




PrPSsnreB and 1\ umerali for Lengths and Knmeter*. 






MMk 


||i 


AHA 








E 






































Uu. 


6*5 


609 


573 


637 


501 


MI 


430 


72 




488 


457 


430 


403 


376 


319 


322 


71 




387 


865 


344 


322 


301 


279 


258 


70 




32-2 


804 


286 


269 


251 


m 


215 


6B75 




276 


261 


244 


230 


215 


199 


184 


6(71 




242 


228 


215 


201 




175 


161 


61-11 




216 


203 


191 


179 


167 


:;■;■ 


143 


57-B& 




193 


183 


172 


161 


150 


140 


129 


65 




178 


166 


156 


146 


137 


127 


117 


60 




161 


152 


143 


134 


125 


116 


107 


4583 




149 


140 


132 


124 


116 




99-2 


4281 




1S8 


190 


123 


115 


107 


99 7 


92-1 


mi 




129 


122 


115 


107 


100 


Ml 


85-9 


M (•: 




121 


114 


107 




94 


■:■■; 


80-6 


31-38 




114 


107 


101 


94*8 


88-5 


an 


75-8 


E2-85 




107 


101 


S6'5 


89-6 




77-6 


71-6 


3rt*5E 




102 


961 


oo-s 


81-8 


79-2 


73-5 


67-8 


28-95 




967 


61 "3 


85 ■» 


80 < 


752 


69-8 


64-5 


27 5 




92 1 


87 


81-8 


767 


71-6 


,;,:■:, 


61-4 


26-19 




87 "fl 


83 


78-1 


73-2 


«8"4 


63-5 


58-6 


25 




84-1 


79-4 


747 


701 


«5"4 


«7 


56 


23-91 




80-6 


761 


71-fl 


67-1 


827 


58-2 


53 7 


2-2 <>2 




77-3 


78 


68-8 


64-5 


W-2 




51-6 


22 




74-4 


70-2 


66 1 


62 


57-6 


537 


49-6 


21-15 




71* 


67-6 


687 


697 


557 


517 


477 


20-37 




69-1 


65-2 


614 


tn 


537 


4 9 9 


46 


19-61 




667 


63 


59-8 


55-6 


51-9 


48-2 


44-4 


I8«7 




615 


60-9 


57-3 


537 


50-1 


Ml 


43 


18-33 




62-4 


5B-9 


55-4 


52 


48-6 


45 


41 -6 


17-71 




60-4 


57-1 


587 


60*4 


47 


n-4 


40-8 


17 79 
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■'!'! T i - ■ L '■- !".■'-! 






U™7 


r (or an) 


£—•—•« 


ll.TI H..I 








ni ml)' be mod l 


hen the } 












numersJ X should sJwbje \ 

iu l'.n-' r .'!■!■. ':."■.!,■ i,, ii,,- , 
Knot lit uf foniaoe Id loci 


tiak«i 
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Stool Platen £$ inch thick. ■ 




Pressures and Numerals fur Lengths and Diameter). 


H 


Numerals, 






8 


C 




1. 


K 





















]>.-. 


















10 


















20 


585 


662 


620 


187 


455 


122 


390 




26 


468 


112 


116 


390 


364 




312 




SO 


390 


368 


817 


325 


303 


282 


260 




35 


SSI 


316 


297 


279 


260 


211 


223 




10 


292 


276 


260 


211 


227 


211 


196 




15 


260 


216 


231 


217 


202 


188 


173 




50 


231 


221 


20S 


19G 




169 


168 




5G 


213 


201 


189 


177 


16G 


1G1 


112 




SO 


195 


181 


173 


162 


152 


111 


130 




SG 


ISO 


170 


180 


160 


110 


130 


120 




70 


167 


168 




139 


130 


121 


111 




75 


155 


117 


139 


130 


121 




104 




BO 


116 


13S 


130 


122 


114 


106 


97-6 




SG 


138 


180 


122 


115 


107 






917 




SO 


130 


123 


116 


IDS 


101 






sW 




95 


123 


11B 


109 


103 


95-8 


S3 


9 


82-1 




100 


117 


110 


101 


97 -6 


91 


54 


G 


78 




10G 


111 


106 


99 


92 '8 




80 


6 


74 3 




110 


108 


100 


91 '6 


88-8 


827 


76 


8 


70-9 




115 


102 


96 '1 


90 -i 


84*8 


791 


78 


G 


67 '8 




ISO 


97-5 


92-1 




81 '2 


75-8 


70 


1 


65 




125 


93-6 


88-1 


83 '2 


78 


72-8 


67 


tl 


62 ■! 




130 


SO 


86 


SO 


75 


70 


65 




60 




135 


867 


81 '8 


77 


72-2 


67 ■! 


62 


6 


67*8 




HO 


83-6 


78-9 


713 


69-6 


66 


60 


3 


667 




115 


SO -7 


78 '2 


717 


67-2 


62-7 


68 




53-8 




uso 


78 


73 7 




65 


607 


66 




62 




IBS 


75-5 


71-3 


67-1 


62-9 


687 


61 


5 


60-3 




liiD 


73-1 


89-1 


05 


60-9 


56-9 


62 -a 


18-7 


The length L should never eiceod 10(t. and ^ - labould outlw mural 




* The diameter D should not he greater for any given presume t] 

oiiijirsHii tl,.- d it'll [in --iiiv ;.• ilil- I Hi ill', but man be test. 




t When Al Ls the dlstinguiihing letter, Table No. 176 may be used 1 




°Tho numeral H should always' be taken from the column under tl 




guishlue letter applicable to the case ami opposite the given pressure. 
D=Dl»iaetor of furnace in inches. N = huii]uriil audi o»WI ti Hi. 




i L=Leiieth of furnace in teet. i 


-\ = 1, 


\.v\. " * 




_" ^_ 






" 




EIm length L should neTer exceed 10 ft . ami jj I should iu* Ih» tuor* thau 10 ft 

r The diameter D should nor be greator for any giv*u iwmui* than that 
tasite the giren pressure in this table, but wfci* tota* 

When Al is the distinguishing letter, Tablo No» 17* may t* u**l wheu th* 
jfith does not exceed 3218 feet. 

pa numeral N should always be taken from tho oohmm under ttu» dUMn 
lairing letter applicable to the case and opnoslto thr tftven iinuuui*. 
D= Diameter of furnace in inches. N =* N uuwrai aiiiiUnahlt) tit th* oa»». 



L=Len#th ol furnace in feet 



D-* 



• I 



u 



vw 



«* Y*» 



\ 
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FURNACES PLAIN CYLINDRICAL. Ta 
Steel Plates 1* inch thick. Ho. 




Pressures ami Numerals for Lengths 


nd Diameters. 


i. ■: - 


Numeral.. 


A1U 


§ 


g 


5 


| 


* 


if ' 




s 

10 
1G 

20 


















25 


















BO 


615 


514 


484 


454 


424 


393 


363 ! 




ss 


467 


441 


415 


389 


363 


337 


311 ; 




40 


108 


S86 


363 


340 


318 


29S 


272 ; 




a 


353 


343 




303 




262 


242 1 




SO 




309 


290 


272 


254 


236 


218 1 




56 


297 


261 


264 


248 


231 


215 


198 1 




60 


272 


257 


242 


227 


212 


197 


182 1 




65 


251 


237 


223 


209 


196 


182 


168 1 




70 


233 


220 


207 


195 


182 


169 


1S6 1 




75 


218 


206 


194 




169 


157 


145 1 




80 


201 


193 


182 


170 




148 


136 1 




SB 


192 


182 


171 


160 


ISO 


139 


128 1 




BO 


132 


171 


161 


151 


141 


131 


121 1 




95 


172 


162 


153 




134 


124 


115 J 




100 


163 


154 


145 




127 


118 


109 1 




105 


156 


147 


138 


130 


121 


112 


104 1 




110 


149 


140 


132 


124 


116 


107 


99 1 




115 




134 


126 


118 


111 


103 


94-7 1 




120 


136 


120 


121 


113 


106 


98-3 


80-8 ! 




125 


131 


123 


116 


109 


102 


94-4 


871 ! 




130 


126 


119 


112 


105 


97-8 


90-8 


83 'S ! 




135 


121 


114 


108 


101 


941 


87-4 


807 ! 




HO 


117 


110 




97'S 


90-8 


64-3 


77-8 ! 




145 


113 


106 


100 


93 -9 


87 '6 


81-4 


75 '1 ! 




150 


109 


108 


96 '8 


90-8 


84 -7 


78-7 


72'6 : 




155 


105 


99-6 


98-7 


87 8 


82 


781 


70'8 ! 




160 


102 


96-4 


90'S 


86'1 


79-4 


73-8 


68'1 ! 
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uld not be more thai 
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FURNACES PLAIN CYLINDRICAL. Tablb 




Steel Plates -jV inch thick. No. 188. 




Preaanres and Numerals for Lengths mid Diamotera. 




■ 


M, 1 „.r:.l 




iy 


- 


















i 




















j 


s'ii 


Gil 


481 


151 


121 


391 


S61 


7»" 




: 


471 


447 


421 


395 


MS 


843 


316 


71 




1 


421 


898 


374 


351 


328 


304 


281 


70 




) 


879 


358 


337 


316 


296 


274 


258 


0875 






345 


825 


308 


287 


268 


219 


230 


64-71 






SIS 


298 


281 




216 




211 


61-11 






292 


275 


259 


213 


227 


.111 


194 


67-89 






271 


256 


241 


226 


211 


196 


180 


GG 






808 


239 


225 


211 


197 


183 


168 


51-33 






237 


224 


211 


197 


184 


171 


168 


48 13 






223 


211 


198 


186 


173 


161 


119 


45-29 






211 


199 


187 


17G 


161 


162 


140 


42-78 






IBS 




177 


166 


155 


141 


133 


40-53 






189 


179 


168 


158 


117 


137 


126 


38'5 






180 


170 




150 


110 


130 


120 


36-67 






172 


163 


158 




134 


124 




89 






165 


156 


146 


137 


128 


119 


110 


33 48 






158 


140 


140 


132 




114 


105 


aj-iia 






153 


148 


135 






109 


101 


30 '8 






148 


188 






113 


IDG 


97-3 


2if6'i 






140 


133 


125 


117 


109 


101 


93*6 


28-52 






135 


128 


120 


113 


105 


97 '8 


90-2 


27 '6 






131 


123 


116 


109 


102 


91 '4 


87 '1 


»fi-55 






1H 


119 


112 


105 


98 '3 


91-3 


84-2 


■>:■ -r>7 






138 


115 


109 


102 


95 1 


88 '3 


81 '5 


24-84 






118 


112 


105 


987 


92-1 


85-5 


79 


21 06 




■ length I. should never eiceed 10 It, an 


d g - 1 should not he more than 10 ft. 


■ . !, . .■■;.! ,:, ■ ■:. -:■..;, I. 


for any ufven pressure than that 
MPJ id Ll4ft 




■Itfl the given pressure In thin table, bu 




Whca Al Is the distinguish! r it i..-u. : r, I 


ble So, 17D may be used when the 




p doei not exceed 3-iMl feet. 






L numeral N ahoiUU always he taken 


mm the column under the dlstin- 




iu tea*** amUoaMa to the ease ana o 
Ll>iaiuet« of furnace Iu Inches. N 
LLeaurth of Inraooe la feel. p- 






Nuineral applicable to the ease. 




1 " *» Efa * * 


_ 
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FURNACES PLAIN CYLINDRICAL. J 


7H 








Steel Plates U- inch thick. No. 1* 1 






Prossureo and Numerals for Lengths ami Diameters. 






i d 


Kami, 


Mj 




A It A 


s 


£ 


5 


! 


g 


g 




1 
















"■ 






10 






















15 






















20 






















25 






















SO 






















36 






















40 


644 


614 


433 


453 


423 


393 


869 


7l" 






46 


m 


457 


430 


403 


376 


349 


322 


71 






GO 


436 




387 




333 


314 


290 


70 






56 


396 


374 


352 


330 


308 


286 


264 


os ::■ 






60 


363 


342 


322 


302 


282 


262 




«■;'! 






66 


335 


BIB 


297 


279 


260 




223 


01 '11 






70 


311 


293 


276 


259 


242 




207 


sr-saj ■ 




76 


200 


274 


258 


242 


226 


209 


193 


ss |: 






272 


257 


242 


227 


211 


196 


181 


mm 




85 


256 


242 


227 


213 


199 


185 


171 


«■£ 






90 


242 


223 


216 


201 


188 


175 


161 


]j-S 


i 




95 


229 


216 


204 


191 


178 


166 


153 


w. 


- 




100 


218 


205 


193 




169 


157 


145 


)Ii 






105 


207 


196 


184 


173 


161 


150 


188 


3SS 






110 


198 


187 


176 


165 




143 


132 


■■;■:■ 






115 


189 


179 




158 


147 


137 


128 


V', 


i 




ISO 


181 


171 


161 


151 


141 


131 


181 


u* 


■ 




125 


174 


161 




145 


136 


126 


Ufl 


■a 






1 BB 


167 


158 


149 


139 


130 


121 


111 


:,!■:■ 






135 


J 61 


152 


143 


134 


126 


116 


107 


sm 






1-1" 


155 


147 


188 


129 


121 


112 


104 


i)» 


i 




LIS 


150 


142 


133 


125 


117 


108 


100 


;-T 


* 




160 


145 


137 


129 


121 


113 


105 


96'7 


■:■ 






1 35 


140 


133 


125 


117 


109 


101 




ifH 


; 




liiO 


136 


128 


121 


113 


106 


98-2 


wt 


;:■■:■ 


1 


Tb. 


.■isL'ih r. 


ihonldne'ereieeed 10ft. r and g-lshouldnotbemorel 


,,. 


■. 






e diame 


er B should not bo greater for any given prawn™ U 








,.;,;„, 


to 11 U! ni 


the llitingntahlog latter, Tabid No. 176 may be med « 


*• 






■ 'ill. 


uamera 


N Bhouli) always be taken fr.mi the column under tfa 


««■ 




/ 


v "u 


Ulun^lc 


niiplicnble tu the case uuil onpusite Llie gi»eo preuurs. 
of furnace in inuhea. Nj Numeral applicable total 
furnace In ieet. ^-'V = V ^J\ "■ ' 


- r 




Length o 


_i 








m 







FURNACES PLAIN CYLINDRICAL. 


Table 


Steel Plates |- inch thick. 


No. 170. 


■assures and Niiiiu;rsU for Longthi am] Diamot 




HUMHk 
















S 3S| 




H 


























3 


51 




489 


453 


42S 


397 3 


ii 72" 


5 


468 


440 


413 


385 


358 3 


JO 71 





425 


400 


376 


350 


325 3 


JO 70 


1 


390 


367 


344 
317 


821 
296 


293 2 
275 2 


5 68-75 
)4 64-71 


360 


4 


331 


314 


295 


275 


255 2 


6 61-11 





312 


293 


275 


257 


238 2 


20 57-89 


a 


292 


275 


268 


241 


223 2 


)6 55 


l 


275 


259 


248 


226 


210 1 


U 51-78 


8 


230 


244 


229 


214 




SB 48-89 




246 




217 


203 


188 1 


4 46-32 


8| 


234 


220 


206 


193 


179 1 


95 44 


6 


223 


210 


196 


183 


170 1 


i7 41 9 


;> 


213 


200 


187 


175 


162 I 


j0 40 


5 


203 


191 


179 


167 


166 1 


3 33 26 


S 


195 


183 


172 


160 


149 1 


88 38-67 


8 


187 


178 


165 


154 


143 1 


32 35-2 





180 


169 




148 


138 1 


27 33*85 


3 


173 


163 


153 


143 


132 1 


22 32-69 


7 


187 


157 


147 


138 




8 81-43 


1 


161 


152 


142 


133 


123 1 


4 30-34 


G 


166 


147 


138 


128 


119 1 


29 '33 







142 


133 


124 


115 1 


56 28-39 


: ' 


146 


138 


129 


120 


112 1 


03 27-5 




ore than 10 ft 


nmeter D should nn! be greater tor any given press 

tr .'Ivi-ll [TV-.--!-'' Ii' U\i* i:i!.|i.'. Kill iH'.ilt ft? fei*. 


.!■■ than that 


11 is tin; ilktuiL-i isljinii Idler, T:l],!l: Si... 176 may bo 


seil when the 






i-nil N iliimlil always lie taken from the column un 


er the ulatin- 


Deter ot furnace in Laches. N^ Numeral applicable 


oHiecme. 
= ft. 


jth of Saraaco In teet 


5 


- 1 - T* m 













334 FURNACES PLAIN CYLINDRICAL. Tablb 






Steel Platen $$ 


nch thick. 


No. 17L 






Pressures and Numerals for Lengths anrt Diameters. 




1=4 


Numeral.. 


i£ '. 




Jp 


5 


N 


M 


N 


s 


g 


-\ . 


11,:.. 
















:i 




lit 

u 
















" , 




M 




















H 




















3S 
















::: | 




u 




















U 




















60 


666 


528 


497 


466 


435 


404 


a7S 


r - 




66 


508 


480 


462 


423 


395 


367 


330 


71 




n 


466 


440 


414 


388 


362 


336 


S10 


n - 




65 


430 


400 


382 


358 


334 


310 


287 


«*] i 




70 




377 


355 


333 


310 


288 


266 


ei-nlf 




75 


373 


353 


331 


310 


290 


269 


248 


i'i:i 






SO 


349 


330 


310 


291 


272 


252 


233 


EI 






85 


329 


310 


292 


274 


256 


237 


219 






90 


310 


293 


276 


259 


241 


224 


207 


V.M 






95 


294 


27S 


261 


245 


229 


212 


196 


1M 






100 


279 


264 


248 


233 


217 


202 


186 


4f.7i 






105 


266 


251 


237 


222 


207 


192 


177 


U* 






110 


254 


240 


226 


212 


198 


183 


189 


131 






lit 


243 


229 


216 


202 


189 


175 


162 


h a 






120 


233 


220 


207 


194 


181 


168 


155 


!C» 






125 


224 


211 


199 


186 


174 


161 


149 








130 


215 


203 


191 


179 


167 


155 


143 


:::■ '. 






135 


207 


195 


184 


172 


161 


149 


133 


:■.!■■■■■ 


. 




140 


200 


188 


177 


166 


155 






;:;: s 






145 


193 


182 


171 


161 




139 


123 


K9 






150 


186 


176 




155 


145 


135 


184 


sr; 


i 




155 


180 


170 


160 


150 


140 


130 


120 


MM 


4 




ieo 


175 


165 


155 


146 


136 


126 


116 


-■■;■ 


I 




The length L thould never cosed 10 ft., an 


1^-1 ahnulil Dot 


omorelU.10« 


■■•- 




op'pSo ttarftfii pr*^ J d irth^tlbl e lt b' 


(or any atven pr 


mure than W*t 


M 




f When Al is the dlBtiiiitiilslilnn letter! T 


ile No. ITS may b 


used whffl * Jj 




rom the column 


n.ier thedM»M.- 




lt=I)laineter of furnace in Indies. N 


pusite the given ] 








.rte^ao*. \\ 


/ 


L^Length of furnace in teet, ^ 


"I- ~ ^ £ 


\ " D 

















- 






FURNACES PLAIN CYLINDRICAL. Table 




Steel Pistes A inch thick. No. 172. 




Pressures: ami Numerals for Lengths and Diameters. 




jj 


NamsraU. 


II jj 




<:.i 




















» 












5 

> 


















i 


570 


588 


606 


476 


443 


411 


880 


ts" 




i 


522 


493 


484 


436 


Ofl 


877 


348 


71 




« 


462 


46S 


428 


402 


B» 


848 


»21 


70 




3 


447 


423 


398 


378 


848 


323 


298 


rtS76 




t 


418 


394 


871 


348 


B8< 


302 


278 


6471 




1 




870 


348 


326 


8 .!. 


288 


261 


6111 




i 


369 


348 


828 


307 


287 


266 


248 


57 39 




1 


34S 


329 


309 


290 


271 


261 


282 


66 




i 


330 


an 


293 


27 5 


2M 


288 


220 


62 10 




1 


318 


2M 


278 


261 


244 


226 


209 


49 6 




i 


298 


L'.-J 


266 


249 


an 


215 


199 


4714 




1 




269 


253 


287 


an 


206 


190 


46 






273 


267 


242 


227 


'J 12 


197 


182 


4 8 D4 




l 


261 


247 


an 


218 


:■ :i 


189 


174 


4 1 25 




1 


2S1 


287 


228 


209 


196 


181 


167 


39 6 






241 


228 


214 


201 


187 


174 


161 


• IS 




1 


232 


219 


208 


198 


1M 


166 


155 


3b u7 






224 


211 


199 


186 


174 


162 


149 


35 '36 




1 


218 


204 


192 


180 


Wt 


156 


144 


34-14 






209 


197 


186 


174 


IBS 


151 


139 


33 






202 


191 


180 


168 


in 


146 


136 


31 '04 




1 


196 


185 


174 


163 


152 


141 


131 


30 '94 




l length L should nexer eieeed 10 ft., and ^ - 1 ahonld not be more than 10ft. 


lie diameter D slum Id nut be greater tor but riven preHim than that 
t.te tlii- ifivni nrewin In this table, but may be Ira. 




Them Al ii the diatlninJlaldnn letter. Table So. 176 may be used when tht 
h doei not exceed G-32S feet. 




9 numeral > ihould •!*»/. l» taken from the column under the divin- 




ing letter applicable to Uw cms end opposite the given preaiure. 
-Mameter of furnace In Imun. f. Jiumeral applicable to the cane. 




•Length ot furnace Is feet ?-l _ L. £-\ 


■ \». 


V 











FURNACES PLAIN CYLINDRICAL. T 
Steel Platea ££ inch thick. N( 

Pressures and Ntimor.iU fur L-n^ths and Diametera. 





Nnmerils. 


/- 






B c 














S N 


N 


\ 






i 

10 
















20 
















25 
















80 
















86 
















15 
60 
















66 
















60 


582 


5 


49 617 


485 


452 


420 


388 


66 


537 


E 


07 477 


447 


418 


388 


358 


70 


499 


4 


71 443 


415 


388 


360 


332 


76 


44E 


4 


39 414 


388 


362 


336 


:;]n 


SO 


486 


4 


12 388 


384 


339 


315 


SH 


85 


111 


8 


88 865 


342 


819 


297 


374 


00 


388 


3 


66 315 


323 


302 


280 


259 


85 


367 


8 


47 327 


806 


286 


265 


Btf 


1 0(1 


319 


a 


30 810 


291 


271 


252 


233 


105 


832 


8 


14 205 


277 


259 


240 


222 


110 


817 


8 


00 282 


264 


247 


229 


212 


115 


303 


2 


B7 270 


253 


236 


219 


202 


120 


291 


2 


76 259 


242 


226 


210 


194 


1-25 


279 


s 


64 248 


233 


217 


202 


186 


130 


288 


2 


64 23S 


224 


209 


194 


m 


186 


259 


S 


44 230 


215 


201 


187 


179 


140 


249 


! 


35 222 


208 


194 


180 


1H 


145 


241 


2 


27 214 


201 


187 


174 


iw 


150 


233 


2 


20 207 


194 


181 


168 


165 


160 


225 


2 


18 200 


188 


176 


183 


160 


160 


218 


2 


06 194 


182 


170 


168 


145 



The length L ahonld never exceed 10 ft., and y- -lshnuld not tumoral! 
■ The diameter I) should not bo greater for any giveu prennre Ui 
opposite the given pressure in tliia tjilil^. but ntti\/ be 1cm. 
t When Alii the dlBtint-ulahlng lotter. Table Ho. 176 maj be rund d 

atwaya be taken (nun the column under 0» 

KUliliing letter applli (0 ■ I opWMiM the ciyen praam, 

D=Diameter of furnace in inches, K = Numeral applicable toUtt' 



L^Leagth of furnace In feet. 



t\\ ~ 



■ 














FUENACE3 PLAIN CYLINDRICAL. Table 






Steel Plates ■* inch thick. 


No. 174. 




Press 


res and Numerals for I 


ngtha and Diameters. 




I 


Numeral,. 


Sfj 


j 








D 

















































ME 


6 


is 


629 


4*96 


468 


430 


897 


72" 






552 


622 


491 


460 


480 


899 


368 


71 






516 


487 


458 


430 


401 


872 


344 


70 






488 
455 


467 
480 


430 
404 






349 
S29 


322 


6! -75 
6471 






376 


364 






430 


406 


882 


358 


334 


810 


286 


6111 






407 


8M 




339 


31 r 


294 


271 


5789 






887 


865 


844 322 


301 


279 


268 


66 






see 


348 


327 307 


«6 


266 


246 


52 38 






352 


332 


313 | 293 


278 


264 


234 


60 






380 


S18 


299 


280 


262 


243 




47 '83 






822 


304 


286 


269 


£61 


238 


216 


45 83 






309 


292 


276 


268 


241 


223 


206 


44 






287 
2R6 


281 

271 


264 

255 


248 
239 


231 




193 
191 


4231 

4074 






223 


207 




276 


261 


240 


230 


215 


199 


184 


SB -28 






287 


252 


237 


222 


207 


193 


178 


37-63 






258 
249 


243 

2se 


229 
222 


215 
208 


201 


186 


172 


:;,;■■; 7 


















242 


228 




201 


188 


175 


161 


34 '38 










length L 


hould never exceed 10 ft , in 


.*-.*«.». 


o more than 10ft. 




a iliume 

,..()■,:■; 

numeral 


*r D abuultl not be greate 

... IMh tafilc, 1j 


lor my riven pi 
,ble No. 1T5 may 


assure than that 






the distinguishing letter, T 


e Usui uhen the 




N sliuuld always be taken 


rom tbe column 








it- letter 


liulftaMts to the cm and o 
ollunuce In Inches. H 
furnace In feet. -, 


Numeral applies 


e to the cote. 






tagtho 


- =. 1). 


V 






Y 


X 






^ 




* 





33« 



STEEL BOILERS. 



FTJBNACES WITH FLANGED JOINTa 



Steel Plates from H inch, to % inch thick. 

Following those notes ia a table specially intendedforfuraaces mails 
of rings welded longitudinally and flanged at the ends, and, when there 
is more than one ring, riveted together soastoformseoinpkii' fuWW 
and for furnaces whoso length is equal to or shorter than that grTti 
opposite the thickness being dealt with, and found in the colnmi 
"Maximum Lengths for Thickness." 

Tho table which immediately follows these remarks is only intendrf 
for furnaces when the length or the distance between tho centres of 
flanges of the rings, when tiioy are made of more than one ring, doo 
cot exceed that given in the column headed "Maximum Lengths fa 
Thiekness"; but when the length or the distance between tharmg> 
exceeds that given, the pressure or other particulars should be foanJ 
from the Tables No. 162 to 174. 

N— Numeral for pressure-, 

C —Constant for thickness. 

D — Diameter of furnace, in inches, outside. 

I —Length or distance between centres of flanges, in in 

B— "Working pressure, in lbs. per square inch. 



0-i 
"IT 



- D. 
C-ND - I. 



(1) Tho maximum diameter a furnace should bo for a given 
pressure, if the thickness of steel plato and tho length or the r 
in inches, between the centres of tho flanges bo known, may 
by subtracting the length or the distance between the centres of Hang* 
iu inches, from the thickness constant opposite the given thickness, tad 
dividing the result by the numeral opposite the given pressure ; or. tit 
diameter should not exceed -r~f- . 

If the thickness of tho steel plates of a furnace be •/,, inch, the 
length or the distance between the centres of flanges SI inches, an! 
tho pressure required 150 lbs., and the masin 
determined: — 

Then, if 24, the length ar distance, in inches, 
centres of flanges be subtracted from 177'843, the 
opposite the thickneaB, andttie lemaxn&sc feislwi 




STEEL BOILERS. 



Ut 3«17 " «"< - *-■ 

or, aay, 44"/l s inches. 

1) The maximum length or tho distance, in inches, between the 
Tes of the Hanges of a furnace can lie determined if tho working 
isnre, thickness of steal plates, and diameter arc known, by multi- 
the numeral opposite Hie riven (Mtmna by tho diameter, and 

:ting the product from tin 1 ihii-kiuss i:i:>ii*tant opposite the given 

ckness; or tho length, or distance, in inches, between the centres of 
ges abonld not exceed C - Nil. 

; tho working pressure is required to lie 150 lbs., the thickness 
ne steel plate °/ le inch, and the outside diameter 44%, inches, and 
maximum length, or Distance, in inches, between the centres of 
ges has to bo determined : — 

Then, if 3-4S17, the name ral found opposite the pressure, '150, bo 
multiplied by 44-56, the diameter, mid tlie product subtracted from 
177'843, tha constant found opposite tho thickness, */, t , the 
remainder is tho maximum length, or distance, in inches, between 
the centres of tho flanges, 

or 3-4517x44-58 - 153-3077, 
and 177-848 -153-807 - 24-038 - *, 
or the maximum length should bu, say, 24 inches. 
[8) The minimum thickness of steel plates of a furnace can be deter, 
ned if tho working pressnro, diameter, and length, or distance, in 
' i, between the centres of tho flanges bo known, by adding the 
_j or distance, in inches, between the <.-<.-iitri.-s "f tin ilanges to the 
net of tho diameter and the numeral opposite tho given pressure ; 
s thickness constant should not exceed ND + J. 
the working pressure is required to be 150 lbs., tho outside 
i_ ~ 4414, inches, and the length, or distance between tie centres 
i, 24 inches, and tho minimum thickness of the steel plate has 
[etunnined ; — 

Than, if 24, the length, he added to the product of 3"i517, the 
numeral found opposite ISO, tho working pressure, and 44-58, tho 
diameter, the result is 177-80, which is practically the constant 
found opposite % g , the thickness, 

3-«17x44-58 + 24 - 177-80 - C. 
which gives %a inch, the thickness of tho plate. 
) The working pressure for a furnace made of steel plates, if tka 
», diameter, and length, or distance, in. inntaft, "VkSwwsb. *" a 
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centres of the flanges is known, may be found opposite the numeral 
obtained by subtracting the length, in inches, from the thicknesi 
funatant opposite the given thickness, and dividing by the diameter; ot 
the numeral should not be greater than -4y-- 

If the thickness of the stool plate bo a Ae inch, the outside diameter 
U'Gfl inaiea, and the length or distance between the centres of toe 
Hinges 24 inches, and the working pressure ia required to be deter- 
mined :— 

Then, if 24, the length or distance, in inches, between the 
centres of the flanges, be subtracted from 177 '84, the constant 
opposite %<i the thickness, and the remainder divided by 44*51, 
toe diameter, the result is the numeral opposite which the working 
pressure is found, 



or 177-84-24 - 153'84 

. 153-S4 -. .. 

and ..... - 3'45 — 



. 



4'56 
and opposite 3'45, the numeral, the pressure is 
When furnaues aro made with flanged joints, it is well to have the 
radius of the Han go on the fire side about 1 '5 inch. 

The flanges should be kept as near the original thickness of the plate 
85 is practicable, and after all heating, welding, and flanging are com- 

tletod, the lengths should be efficiently annealed before being riveted, 
f there are any signs of defects in the flanging, the defective length 
should not on any account be used. 

The distance between the edges of the rivet holes and the edges of the 
flange should not be less titan the diameter of the rivet. The riveM 
should be of good si/.t-, tin.: diameter at hast % inch more than the 
thickness of the plates, and the heads should not be too large, Tb< 
depth of the strip ox ring between the Uanges should not be less than 
three times the diameter of the rivets, and the thickness may be about 
one-half the thickness of the furnace plates. To make a. first- thus job 
the ring should be turned. 

The holes in the flauges should be drilled, but when not drilled ia 
plaee they should he drilled sufficiently less in diameter to ensure that, 
v hen rimered oa ^i ^ a ' r ant ' perfect boles are formed. It is advisable to 
have a little taper in the holes in each flange; this will allow the 
heads of the rivets to be kept of moderate size. 

Furnaces with flanged joints, or those well known as Adamson's 
joints or seams, or sometimes as " coxcomb " joints, nre by no means i 
new idea, as they have for a long period been used successfully in 
land boilers, but to a mora limited extent in marine boilers than they 
might have been with advantage. It is not improbable, with the 
improved appliances now available for making these joints, i 
'icularly when good mild Steel ^ftatea axu trod, that t? 



joints, man 
t they may ia I 
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'future be more frequently seen in modern marine boilers con- 
tracted for high pressures, although it is not known that they are the 
ayoxaite furnace fer marine boilers at present, except with oho well- 
mown ten of Marine Engineers, and in the opinion of that firm they 
a* the beat description of furnace that can be adopted. Whether this 
16 80 of not, they are worthy of being considered one of the descriptions 
iJumacea which, if properly constructed and well made, are serviceable 
n the modern high pressure marine boiler, and had tney been more 
raoerally need in land boilers there would have been fewer collapses of 







342 FURNACES WITH 
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FLANGED 






J0INT& 
& from i inch to f inch thick. 


No.lI 


Steel Plate 


Hi 


Pressure Nnmerals. 




Constants ami Hexlmam Lengths for tie 

Thicknesses which they ore opposite. 


lbs. 


K. 


i 




"Maiina 




10 






j 


Constan*. 


Lengths 1 




20 






** 








26 






inches. 


C 


I 




SO 














35 






Yi 


72-375 


21-75 




40 














45 


1-0355II3 






82-921875 


25-98S 




50 


1-1505881 












55 


1 -285625 




%, 


93-43875 


80-18) 




60 


1-3806818 












65 


1-4957386 




"A* 


104 016625 


S4-4M 




70 


1-6107954 












75 


1 -7258522 




% 


114-5625 


38-62S 




80 


1-8409090 












85 


1-9569650 




U A, 


125-109375 


42-84! 




90 


2-0710227 












as 


2-1860795 




%, 


135-65625 


47-08: 




100 


2-3011363 












105 


2-4161931 




J %* 


146-203126 


SI -251 




110 


2-53125 












115 


2-6463063 




« 


156-75 


5S-S 




120 


2-7613636 












125 


2-8764204 




,r / 31 


167-296875 


5971! 




130 


2-9914772 












135 


3-1065340 






177-84375 


63-93! 




140 


3-2215909 












145 


3 -3306477 




'%, 


138-390625 


68-151 




150 


3-4517045 












155 


35667613 




% 


IB8-937B 


72-871 




160 


3-6818181 










• The lengths opposite the thickness In encb ease are the max 

used. When (he h. i . ■_ 1 i i .-.v. .-.-.I.; thiit .'ini.isito the given tliie 

pressure may ho (muni frum the Tables Nos. 1B2 to 171. 

\ = i'i,..--iir, HiiiiiiTiii. i' r]ii..l;iu's-.i , iii!aiaii[. 11 = Diameter, cm 
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ttlde, Intel 




1 =Leiigth Ut'twi'tJi (e)itn:= -A ll.ii i-i.a, in iuohes. 
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FURNACES, CORRUGATED, CYLINDRICAL. 

Steel plate* from >; inch to % inch thick. 

By th i! Tallies Not 176 to 177, immediately following these remarks, 
10 maximum diameter, the working pressure, and the thickness of the 
late can bo determined when the plates of which the, furnaces arc 
Hide ore of the best mild steel. 

The tables are only intended for furnaces which arc machine made, 
nd the pitch of the corruptions inches, the depth from tap of 
corrugation outside to bottom of corrugation inside not less than 2 
"relies, and the plain parte »t the ends not more than 6 inches 
i length. When the corrugations art) not made by machine, the 
working pressure should be less than that found by the tables, ag fur- 
naces, when they are not corrugated by a machine, are not so reliable. 
The mean diameter for the purpose of determining the pressure or 

is half the sum of the outside diameters, the one baing that 

from tho top of the corrugation.-', the other from the bottom 
the corrugations ; or, the sum of the maximum and minimum 
luoti-rs -ijfiidi', plus four times the thickness uf tho plate, divided 
f two, equals the mean diameter. 

D — Mean diameter, in inches, 

T- [Thickness, in inches. 

B — Working pressure in lbs. per square inch. 

The maximum mean dinmr.ti-r. in inches, to which a corrugated 
furnace should be made, if constructed of the best mild steel plates, if 
the thickness of the piste and the woi-kiiiir jin-.-sure be determined, is 
found in the column under the given thickness of plate and opposite 
the given pressure ; or if the pressure aud diameter be determined, tho 
thickness the plate should be, is found at the head of the column above 
"— given diameter which is found opposite the riven pressure ; or the, 

for a given thickness and diameter is that opposite the given 

_____ which ia in the column under the riven thickness. 

If the pressure is required to be 180 lbs. and the thickness ol 
the steel [date is %_ inch, and the i '•" 



pre; 
dial 



Then, opposite 180 lbs., the pressure, 4Vt, ■&& K__s__»\_s_ v *"i 



found in the column under ' 7 A? inch, which is tho minimum 
thickness the steel plate should be, 

l % a inch = T . 
If the working pressure has to be determined when the thickness o[ 
the steel plate is % inch, and tho nican diameter 41 % inches :- 

Then, in the column under % inch, the thickness, 41 '66 (whirli 
is practically 41%), the diameter, is found, and opposite it tlie 
pressure is 150 lbs., which is the maximum working pressimiii 

150 - B . 

The eomigated furnace to which theuo remarks refer is goBeriHj' 
known as Fox's furnace, and it has beau very extensively used for I 
good many years. When pressures In marine boilers were getting op 
to nbont, aay, 100 lbs., these furnaces were launched into the market 
with considerable success, and became the furnace generally fitted in 
marine boilers, when high pressures were required ; and, as the pressutcs 
gradually crept up to what they now are, this furnace has kept its own 
against other descriptions, and become the one almost universally mud. 
Considering that it is estimated that nearly 18000 have been madt 
for marine boilers, and about 9000 for land boilers, in this and other 
countries, during tho last 10J years, it may ho considered to have hid 
its share of patronage ; hut while tho corrugated furnace has decide 
advantages over others, had not tho manufacturers wisely taken to 
making it of steel, the corrugated furnace would never have become 
so universally adopted. Up to this time, it is not known thitaaj 
serious casualty has resulted from the collapse of a corrugated furnco 
although some may have "come down ;" but when this has been U 
case, the plates have, it is believed, always been overheated, due to di 
or other easily assigned cause, not attributable to defects in tic 
furuace ; and anch deformations as have taken place would have bam 
of a much more serious nature, had the furnace been plain instead 
of corrugated. Tho furnace is well known, and Samson Foi, the 
patentee, may well be contented with the success he has achieved bl 
reputation, and probably in a pecuniary sense; nevertheless, P I 
thought that there is still a good deal of vitality in the same de-— ~* 
of furnace, and possibly its special advantages may yet, if d<_ 
improved on, and so civo it new life to compete successfully * 
that may come into the market against it. 
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" Diumotar 


Ria motor 
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::: 

78-12 


















It'll 


78-12 
















12 'G 


70-31 


78-12 












16-81 


63-92 


71-02 


78-12 










52-08 


S8-69 


65-10 


71-61 


78-12 








18-07 


64-08 


60-09 


66-10 


72*11 


78-12 






44-61 


60-22 


66-80 


61-38 


66*96 


72*51 


78-12 




41-66 


46-87 


52-08 


57-29 


62-6 


67-70 


72-91 




30-08 


43-94 


43-82 


53-71 


58-59 


63-47 


88-35 




3676 


41'30 


45-95 


60-56 


55-14 


69-74 


64-33 




3472 


39-06 


43'40 


47-74 


52*08 


66-42 


60-76 




32-89 


87-0 


41-11 


16-23 


49-34 


S3 -4 5 


57-66 




S1-2B 


35-15 


39-06 


42-96 


46-87 


50-78 


64-68 




2976 


88'48 


87-2 


40-82 


44'64 


48-86 


62-08 




28 


id 


81-96 


35-61 


39-06 


42-61 


46-16 


49-71 




27 


17 


80-67 


33-96 


87-36 


40-76 


44-15 


47-65 




E6 


04 


29-29 


32-55 


35-80 


39-06 


42*81 


45-67 




ta 





28-12 


31-25 


34-37 


37-5 


40-62 


43*75 




M 


0-i 


27-04 


80-04 


33-05 


36-05 


39*06 


42-06 




£8 


14 


26-04 




31-82 


34-72 


87-61 


40-50 




S3 


v< 


25-11 


27-90 


30-69 


33-18 


36-27 


39*06 




21 


55 


24-24 


26-33 


29-63 


32-32 


35-02 


87-71 




10 


8S 


23-43 


26-04 


28-64 


31-25 


33-85 


36-45 






16 


22-68 


26-20 


27*72 


30-24 


32-76 


35-28 




19-68 


21-97 


24-41 


26-85 


29*29 


31-73 


34 17 
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CYLINDRICAL. 


TABU 




Steel Hates from 


'%, inch 


to % inch, thick. 


No. Iff, 




Pressnres and Diameters when Machine made. 
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ThlckncBsai and DlamettrB. * 


II 


"/iiln- 


%*>. 


■% a ln. 


K.tn. 


*%»in. 




Dtaneter 


Diameter 


Diameter 


Diameter 


Diaraeler 


,.,:■,,:■ 




In Inches. 


in Ingbes. 


in inches. 


In Inches. 


in liicnm. 


■ 


s 

10 














16 














20 
26 
30 
35 
40 
46 
60 












>■■ 












■; 






66 














60 














66 












z 


70 














76 


78-12 












80 


73-24 


78*13 










86 


68-93 


73-52 


78-12 








80 


65-10 


69-44 


7378 


78-12 






as 


61-67 


66-78 


69 '90 


74-01 


7812 




100 


68-59 


62-5 


69 '40 


70-31 


74 21 


r-Ai 


105 


E6-8 


69 '52 


63-24 


66-96 


70'68 


Jl*Kt 


110 


63-26 


56 '81 


60-36 


63-92 


67*47 


Jl« 


US 


60-95 


54 '34 


57 '74 


61-14 


64-53 


(7* 


120 


48-82 


52 03 


55-33 


68 '69 


61-84 


»1« 


125 


46-87 


50-0 


58-12 


56-25 


59-37 


62-6 


130 


45-07 


48 '07 


61 '08 


54-08 


67*09 


«0fl9 


135 


43-4 


46 '29 


49 -IS 


52-08 


54-87 


B!*57 


140 


4185 


44-64 


47-43 


50-22 


53 01 


65S 


145 


40-4 


43-1 


45 79 


48-41 


51*13 


(3*0 


ISO 


89-08 


41-66 


44-27 


46 '87 


49*47 


|241 


165 


87-8 


40-32 


42-84 


45 '36 


47*88 


50-4 
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38 '62 


39 06 


41-5 


43-94 


46*38 
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STEEL BOILEItS. 



FURNACES WITH RIBBED PROJECTIONS, 
GROOVED INSIDE. 
Steel PJatea from y, inch to % inch thick. 
y the Tables Nob. 178 and ITS which immediately follow these 
arks, the maximum diameter, [In; working pressure, and tha thick- 
i of plate cm be determined when the Fonuoe plates aro of the best 
I steel. 

lie tables are only intended for fnrnscee when the ribs and groovei 
formed by rolling and when the height of the ribs hi not lees than 
■ inch above the plain part, the depth of the grooves not mot* 
a % inch, the length between the centres of the ribs not over 9 

, and the length of the plain part at the end not more than 6 

diameter for the purpose of determining the pressure is the out- 
--— measured over the plain parts between the centre of. the 



., or projections ; or the inside diameter of the plain parts plus twice 
thickness of the plain parts. 

D — Diameter, in inches. 
T = Thickness of plate, in inches. 
B — Working pressure, in lhs. per square inch, 
"he maximum outside diameter, in inches, which a ribbed and 
med furnace should be when made of mild steel plate of the best 
Jity if the thickness and pressure be determined, is found in the 
nn under tho thickness of plate and opposite the given working 
saure; or if the pivfliimv and di;LT;«--ti.T be detennim.!, the thickness 
"rhich the plate should ho made is found at the head of the column 
.-.-■ the giv.'n di;i mi-!-; which :. found opposite the given pressure; or 
sure for a given thickness and a given diameter is that opposite 
a diameter which is in the column under tho given thickness, 
fthfi pressure is required to be 125 lbs, and tho thickness of the 
' is 'An inch, and the outside diameter haa to bo determined : — 
Then, opposite 125 lbs., the pressure, and in the column under 
*A t inch, the thickness, 496 is found, which is the maximum 
meter, in inches, 

49K - D. 

F the pressure is required to be 155 lhs., and the diameter out- 
35^ inches, and the thickness tho plate should be haa to lie 



thickness tho steel plate should be, 
V~ inch — T , 

has to be determined when tho tiifcki 
id tho outside diametar ia 43 insftui* *■ 



and the outside diametar ia 43 lnans* v— 



348 ex. 

Then, in the column under % inch, the thickness, 42'fl6, "lien 
is practically 43, tho diameter is found, and opposita it ' 
pressure is 100 lbs., which is the maximum working pressure, 
160 - B . 
Tho ribbed nnd grooved furnace to which the previous remarki refer 
is known as Brown's furnace or Turvia'a patent. The partJciUnr ftr 
of rib and groove may not have been adopted until muds by Ma 
John Brown & Co., and they have not been vary long in the mirkd; 
but about 2000 have been manufactured for uso in this nnd oth^ 
countries. They may be considered to be on their trial, as tkyln 
hardly been long enongh in use to ensure that they possess sati e» 
qualities as to make them the furnace of tho future ; however, us 
progress up to the present time most bo encouraging both to pirati 
and amaiifacturer. 
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n 
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60 
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62-5 
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45-83 
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57-29 
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6875 










42'30 


47-59 
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58-17 
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6875 








3B2S 
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Tab: 




GROOVED INSIDE, 
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SPIRAL 0OBB.VQATBD 7UBNA0E8. 

furnaces are known as the Farnley oomigated floe, or as 
Patent flue. It is the latest description of flue in the market, 
peat number has yet been made. 

lean outside diameter is the outside diameter of outer corruga- 
nus the depth of one corrugation, or the inside diameter of tne 
negations plus twice the thickness of the tube plus the depth 
orrugation. When about 40 inches diameter, the pitch of the 
ions is about 6 feet, and it increases and decreases in about the 
io as the diameter increases and decreases, the distance between 
>f corrugations being 6 inches, and the depth not less than 
l from the tpp outside to the bottom outside; and when the 
rts at the ends do not exceed 4 inches, if made of the best 
tea not less than % inch thick, the working pressure may be 
io same as far ribbed and grooved furnaces (Purvis's Patent), 
>e, say, about one per cent, greater. See Tables Kos. 178 and 
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ftp.ma OP CIRCLES. 

The following Tallies, Bos.- ISO to 184, contain areas of circles whon 
diameters commence at '01 and increase by one-hundredth partnn M 
899; they are applicable for larger diameters if attention be pud to 
the position of the decimal point. 

For every figure the dcrlwal ]«.imt is shifted to the right in ttt 
diameter, the decimal point should be shifted two to the riylii in tli* 



7897-69, and as the area of 9-99 from the tables is 78-3828, the x 
088 is 783828 ; the decimal point in the diameter in the latter ««• 
having been shifted two to the light, tho decimal point in the aria Ii 
consequently shifted double that number, or four plaoca, also to tW 
right 

By the foregoing metliod the tables can be made applicable up tt 
to 899 diameter, or 100 times greater than given in the tables. 
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ABEAS OF CIRCLES. { 

The following Tables, Nos. 185 to 191, contain areas of circles for: 
diameters, increasing by fractional parts of one thirty-second to 21, lyj 
one sixteenth from 21 to 49, and by one eighth from 49 to ltojfc] 

diameter. ; 
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Table No. 185. 
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Advancing by Thirty- Seoonda. 
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234 '55 


202 -IS 


291 98 


823-0ii 


"At 




't 


160-89 


184-15 


lii'H ■'>!.■ 


235-40 


203 '38 


202 -83 


321 -05 


K. 




161-59 


184-91 


209 


79 


■rm-iii 


204 -IS 


293-88 


32fr05 


'ir 




■8. 


i<;2'3u 


18.Vtil.i 




60 


237-10 


255-18 


284 33 


326-05 




1,18 -rnj 


188-42 




40 


2-17 li.) 


288*09 


295-78 


327 o:, 


'i: 




4 


163-71 


187-17 


212 


21 


238-31 


205-88 


296-74 


32S05 




164-42 


1S7 '83 


213 


02 


230 -17 


2fi7-9'> 


207 -08 


320 08 


':; 




-I 


165 13 


188-60 


213 


82 


240-53 


268 -80 


298-65 


330 -06 




165-84 


1E9-45 


214 




241-39 


289-71 


299-61 


SSI 07 


■:: 




X. 


166 -5B 


1 30 -2-2 


215 


45 


•iii-i:> 


270-62 


300-57 


:»■! OS 




■if- 


16727 


190-98 


216 


26 


243 11 


271-53 


S01 -68 


333-09 


'*■ 




167-99 


191-75 


217 


08 


243-98 


272'45 


302-49 


334-10 




ft 


16971 


[ L-2 hi 


217 


89 


244-S4 


27:i 30 


303-45 


33511 


5 VS a 




109-43 


193 28 


218 


71 


245-71 


27! 28 


30 1-42 


;;:iii-i:> 


".;., 




•%. 


170-15 


194-06 


219 


53 


246- S3 


277, -20 


30.V3!) 


337-15 


ir 




X 


170-87 


194-83 


220 


85 


247-45 


270-12 


30r; ■:.(.') 


338-16 




"At 


171 -no 


195 -GO 


221 


IS 


■■i-'\-> 


277-04 


307-32 




":: 




% 


1 7-2 -?rl 


196-38 


222 


00 


■livi'i 


2.T-90 


808 '30 


340-20 




173 -05 


197-15 


222 


83 


250-07 


■2rv83 


300'27 


341-23 


r 




i- 


173*73 


197-93 


223 


65 


250-95 


iM-Sl 


310-24 


3-12 -2 a 




174*51 


193-71 


224 


48 


-if, 1 S:j 


28(1-7) 


311-22 


3-13 -2H 


> 




17;- -25 


199-49 


225 


91 


2:1270 


281-67 


312-20 


:.:■! 1-3" 




■•/., 


175-98 


200-28 


22i.il J 


253-59 


282-60 l»W*lMttSrt*V s & 











Table No, 188, 




ABEAS OF CTH0LE8, 




Advancing by Sixteenths. 


m. 


21 


22 


23 


24 


25 


26 


27 


„_ 




34636 


330-13 


415-48 


452-39 


4S0-87 


530 -93 


572*56 




%n 


348-43 


382-30 


417*74 


454 75 


493-33 


533-48 


575-21 


'-H 


% 


350-50 


384-46 


420*00 


457-11 


49579 


536-05 


577-87 


Si 


1: 


352-57 


366-64 


422-28 


459-49 


4!'S'2fj 


538 -61 


580-54 




SSI-fid 


;;-S2 


424-56 


461-86 


50074 


541-19 


583*21 




:iSiWS 


39101 


42ii 84 


464-25 


, r .''j:j-22 


54377 


586-89 




i 


3;;vsj 


S;i:i-jr, 


429 13 


466-64 


505-71 


548-35 


588-57 


% 


360*94 


SkV-iii 


431-43 


46903 


508 -20 


548-B5 


591-26 


8. 


i 


363'05 


387-61 


433-74 


471-44 


610-71 


551-65 


593 '96 


g 


I 


365-16 


389-82 


■13fi 'OS 


473-84 


513-21 


554-15 


596 -66 


% 


367 28 


402-04 


438-36 


476-26 


515-72 


55G76 


509*37 


% 


nli 


368-11 


404-26 


440-69 


47S-6S 


513-24 


558 38 


602 08 


% 


& 


371-54 


406-48 


443*01 


481-11 


5-20-77 


5'J2'0(J 


604 -81 


X 


■g. 


373-68 


408-73 


445-35 


483-54 


523 30 


564-63 


607 -S3 




k 


S75-.S3 


410-97 


447-69 


485-98 


525-84 


567-27 


610-27 




"A. 


377 -88 


413 -22 


450-04 


488-42 


528-38 


569-91 


61301 


•s. 


— 


28 


29 


30 


31 


S3 


IS 


34 


DltB. 




615-75 


660-52 


706-86 


754-77 


804-25 


855-30 


907-82 




vt« 


618-50 


663 37 


708-81 


757-81 


807-39 


858*54 


911-26 


ft 


« 


621 -26 


666-28 


712-76 


760 87 


810-54 


861-78 


914-61 


K 


I: 


624-03 


669-09 


715-72 


763*93 


81370 


865-05 


917-B6 




626-80 


671-96 


718-69 


766-99 


816-36 


868-31 


921 -32 




629-57 


674'83 


721-66 


770-08 


820-03 


871-57 


924*69 




» 


632-36 


677-71 


724-64 


773-14 


s-:3-ii 


874 '85 


■■iS i Li 




K. 


635-1* 


680-60 


r-jr -..-.-> 


77fJ-22 


826-39 


878-13 


931-44 




'/■ 


■537 -04 


683-49 


730-62 


rrn-fii 


829-5S 


881 '41 


934-82 




I 


64(1-74 


il«r,-3i> 


733-61 


782-41 


832-77 


884 71 


938-21 


I 


643-55 


fi.SH -30 


736-62 


785-51 


885-97 


S-:.y<iiJ 


941-61 


'Ko 


646-36 


fii'2-21 


:-i'n;a 


788*62 


839-18 


891-31 


945-01 




8 


649-18 


695-13 


742-64 


791-73 


«J-J-39 


894 -62 


948-42 




$ 
/■*■/ 


i.if.2'0! 




745 -n? 


794-85 


845-61 


897-93 


l'Sr-:i 




6S4-34 


700-08 


748-68 


7:70s 


S-IN-.-3 


901-26 


«;-.r, ■■:.-, 




057 '68 


703-92 


751-73 \ 601 ■\\\«,a«IW-6ll 


968*68 













363 Tablb No. 


189. 






ABEA8 OF CIRCLES. 








Advancing bj Sixteenths. 




• Li IT]. 


35 


36 


37 


33 


39 


10 


41 


,,.,, 




B62-11 


1017-8 


1076-2 


1134 1 


1194-6 


1258-0 


1320-3 






965-55 


1021-4 


1078 -8 


1137-8 


1198-4 


1260 8 


13-21-3 


■/.« 






969-00 


1026-0 


1032-5 


1141-6 


1202-3 


1264-5 


: :■ :; 


% 






972-46 


1028-6 


1086-1 


1146-3 


1206*1 


1268-4 


1332 4 


■/.. 




1 K- 


975-91 


1032 1 


1089-8 


1149-1 


1210 


1272-4 


1 ■<.;■■; -4 


| 




979-37 


1035 -6 


1093-4 


1152-8 


1213-8 


1276-3 


1340*6 




1 v'. 


9*2 '84 


1039-2 


10B7-1 


1156-6 


12177 


1-,'.M>''[ 


1344-5 


X 




986-32 


1042-8 




1160-4 


1221-5 


12*4 3 


1348-6 


»• 






989 '80 


1046-3 


1104-6 


1164-2 


1225*4 


12*8-2 


1352-7 


1 






993-2B 


1049 9 


1108*2 


1167*9 


1-2-JS-3 


1202-2 


isr.ij-r 






996*78 


1053-5 


1111-8 


1171*7 


1233-2 


1296-2 


IP'S 


s 






1000-3 


1057-1 


1116*5 


1175-5 


1237-1 


1300-2 


13-U'i) 


T 






1003 8 


1060*7 


1119-2 


1179-3 


1241-0 


1304-2 


1369-0 






1007 -S 


1064-3 


1 1 ■>:; -o 


1188*1 


1244-9 


1308-2 


1373-1 


"A* 






1010*8 


1068-0 


1126-7 


1186-9 


1248-8 


1312-2 


1377 2 


% 




\" / " 


1014*3 


1071-6 


1130-4 


1190-8 


1252-7 


1316-2 


1381*8 


l %* 




t 


« 


43 


44 


45 


48 


47 


43 




1 


1385*4 


1452*2 


1520-5 


1590-4 


1661-9 


1734-9 


180B-6 






K'.siffi 


1456 




1524 


9 


1594-9 


1666-4 


1739-6 


13143 


W. 




$. 


1393*7 


14 SO 


7 


1529 


S 


1699*3 


1670-9 


1744-2 


1819-0 


% 




l?i'7-S 


1464 


S 


i.-n 


E 


16037 


1675-6 


1748-8 


1323-7 


':■: 






1 402-0 


1*69 


1 


1537 


9 


1608-3 


1680-0 


1758-5 


J 828 '5 


'A 






1406*1 


1473 


* 


1642 


a 


1612-6 


1684-6 


1758-1 




%> 






1410-3 


1477 


6 


lf.46 


6 


1617-0 


1689-1 


1762-7 


18:j7-ii 


% 






1114-5 


1481 


S 


1560 


9 


1621 -S 


1693-7 


1767 4 


1542-7 


v.. 






U1S-6 


I486 


2 


1555 


8 


n;-iti-o 


1698-2 


1772-1 


1847-5 


u 






H22S 


1490 




1559 


7 


1630-4 


1702-3 


1776-7 


1852-2 


t 






1427-0 


1-ii'l 


r 


1564 





1634-9 


1707*4 


1781-4 


1SS7-0 






14S1 2 


1 41-S 





156S 


4 


1639*4 


1712-0 


1736*1 


1861-8 








1435-4 


1 51 13 


8 


1572 


8 


1643-9 


1716-5 


1790-8 


18H6-5 


% 






1439-6 


ISO" 


6 


1677 


2 


1648-4 


1721-1 


1795-4 


1871 3 


"1 






1443-S 


1611 


9 


1531 


6 


1663*9 


1725-7 


1800-1 


1S761 




J" / " 


1448-0 


1616-2 


1686-0 


1667*4 


1730 -3 , lftQVi \ -AWr--* 


u. 




^ 


■ 



364 








AREAS 


OF CIRCLES. 




Table No. 190. 




Advancing by Eighths. 




D,.. 


r» 


GO 


51 


52 


53 


54 


BB 






]«f 


; !■":-■■; 


2042-8 


2123-7 


2206-2 


2230-2 


2S75-8 




i 


1S95 


4 19733 


2052 


S 


2133-9 


2216*6 


2300 


S 


2386 6 


J 


1905 


1983-2 


2062 


9 


■2144-2 


2227*0 


2311 


5 


23H7-5 


% 


li'U 


7 1993 1 


2073 





21E4-6 


2237 -5 


-322 




2408-3 


-- 


% 


1924 


4 20U3-0 


2083 


1 


2164-8 


22-1S0 


2332 




2418-2 


V- 


% 


1934 


2 2012-9 


2w3 


2 


2175 1 


225-r. 


2343 


5 


2430-1 


K 


% 


1'il:! 


<:■ wis 


2103 


3 


2185-4 


2289-1 


2364 


3 


24411 


" 


K 


1953 


7 2032-8 


2113*5 


2IS5-8 


2279-6 


2365*0 


2452-0 


- 


»« 


56 


57 


68 


59 60 


61 


62 


dim 




246-3 


2551-8 


2642-1 


2734-0 


2827 -4 


■2:>22T. 


3019-1 




M 


2471 


2563 


'J 


2653 


5 


2745 6 




2934 


5 


3031*3 


)1 


': 


2486 


2574 


^ 


2664 


1 


2757 2 


2j-r.ro 


2948 




3043 -5 




2496 


i ■>;,•: 




2678 




^;7ii-< 8 


2-ii2-i> 


2Sf.S 


6 


3055*7 


3 


u 


2507 


2 25'i! 


7 


2687 


S 


2780-5 


2.S74.S 


2S70 


a 


3068*0 




% 


2518 


:• orms 





2699 


3 


271*2-2 


2886 -fl 


2932 


7 


3(iS0-2 




3 


2529 


4 2619 




2710 


9 


2803 -9 


V.S-.I.. -U 


2994 




3H-22-8 




9 


2540 


6 2630-7 


2722-4 


2815-7 


2910-5 


3006 -9 


3104-9 


7 - 




63 


64 


65 | 66 


67 


68 


69 


Mm 




mil 


2 3217-0 


3318-3 


3421-2 


3525-7 


3831*7 


3739*3 




8 


3129 


8 3229-6 


3331 


1 


3434-2 


353S-S 


3645 





: :■■■■■ 


1 


3142 


:i 3212-2 


3343 


9 


3447-2 


:ir.ii2-o 


3. .:;-..- 


4 


3766*4 


s 


S164 


n »2r.4-i« 


;mB 


7 


Siti'r-2 


3565*2 


387] 


* 


3780-0 




Si 


3166 


y a-jf;r-5 


3- J .B!l 


6 


3473 2 


3578-5 


S8af> 




3793*7 




it 


3179 


-i sastt-j 


3382 


4 


3486-3 


3591 "7 


3698 


7 


3807-3 




3191 


■B 3292-8 


3395 


S 


3489-4 


■JrjIJS'O 


3712 


2 


3821*0 




s 


3204 


4 8305-6 


3103-2 


3512 5 


361 8 -S 


3725*7 


3S34 7 


3 


am. 


7u 


71 


72 73 74 


75 


78 


MB 




3848 


5 3959-2 


4071 -E 


4185-4 


4300*8 


4117 9 


4536-6 




u 


3862 


2 3973 


1 


4085 7 


4199-7 


4315*4 


4432 


1 


455T4 




H 


3876 


Ss>7 


1 


4099-8 


4214*1 


1329 -fl 


1417 


1 


4568*4 


'', 


6 


3.-H! 


s ■tool 


1 


4114-0 


j-jiS-.l 


4344-5 


44H2 




4581 -3 




p! 


3B03 


B ■H'ln 


S 


41 2S -2 


■CM 2 -9 


iSf.9 -2 


4477 





15i!ri-3 


3 


•?„ 


3B17 


s ■miii 


E 


4142-5 


4257-4 


4373-8 


4491-8 


4611-4 


- 


* 


3931 


4 4043 


S 


4156-8 


4271 'R 


4388-5 


1 :,. I!j -7 


k:2'V4 


•. 


* /SW5 


3 4057 '4 


4\71'lUl%«^\4«»^\^to-!ilyM4I-6 


-1 



u 



AREAS OF CIRCLE 

Advancing tiy Eighth*. 



77 



4656 6 
4671 "S 
4666'9 
4702 1 
4717 3 
4732 5 
4747-8 
4763-1 



78 



79 



SO 



63 



i 



4778 
4793 
4609 
4624 
4839 
4855 
4870 
4586 



4 ' 4901 

7 4917 
u i 4i*32 
4 j 4946 

8 ! 4963 
2 : 4979 
7 ! 4995 
■-*• 50 lu 



i 



1 ; 
2i 
7 ; 
3 . 

9! 

■5: 

2 " 
9 



I 



5026*5 
5042 3 
505% -0 
5o73'6 
5089 6 
5105*4 
51U1"2 
5137-1 



5353-'. 
5i*> 9 
53*4*9 
51i''0> 
5^1'J"): 
5-J32>: 
5243; -9 
52*J4'9 



•/•J • • ■ 

' • / 



*/<//•/ •. 



84 



85 



I 



86 



67 



86 



c9 



5541-8 
5556*3 
5574-8 
6591 -4 
5607-9 
5624-5 
5641-2 
5657*8 



5674-5 | 5606*5 

5691 

5707 



I I 



5724 
5741 5 



5755 
5775 
5791 



5625 7 
56426 
; 5659-6 
! 5676-5 
| 5693-5 
| 5910*6 
| 5927-6 



5944-7 

5961 -6 
5978-9 
5996*0 
6013-2 
6030-4 
6047*6 
6064-9 



6062*1 
6099*4 
61167 
01341 
61514 
6168*8 
6166-2 
62037 



1 i 

> 6250'i jo,. . 
; 6273-7 , ... 

0291 "a , v - . 

6306 '6 .... 

6326 i . v . 

6344-1 . . 



91 



92 



93 



94 



95 



I 6-547 

; <s«65 



6503*9 
6521-5 
65397 

6557 6 16701 
6575*6 
6593-5 
6611-5 
6629*6 : 6774 



! 66~o 



■ 6720 
i 6736 
i 6756 



•6 : 6792-9 
■7 16611-2 
•6 I €6z9'5 " 
•9 I €647-9 ! 
•1 I 6666-1 ! 
•2 I 6664-5 i 
•4 •■ 6C-02-9 : 
7 : 6921 -3 ' 



6939*6 
6958-2 
69767 
6995*3 
7013-6 
7032-4 
7051-0 
7069*6 



7088*2 
7106-9 
7125*6 
7144*8 
7163*0 
7181-8 
72006 
7219*4 



96 


723b 


7257 


7270 


7292 ' 


TBI'"" 


*T '■#■/»: . 


1 Ub . 


7S.-- 


7^.' 



98 



99 



370 



101 



102 



t 



J 



7543 
75622 
75815 

7600-6 

762: •: 

i Vv. •/ 

765- **> 
767; i 



1 •*■ *..■ 



4 f . I • 

i i > « 



7> r ,4 ', 

7*-:4-? 

'VVi r / 

v< / / 

* • m 4 



6011-8 
J>0317 
4051*6 
6071*5 
6^1*4 

>ni-8 

>J51"8 



8171 -S 

8191 -S 

8211- 

8231" 

8251 

827* 

82?' *• 



» -- 



■ v.jw :. -^ 









366 Table No. 192, 






CIRCUMFERENCES 01 CIRCLES. 


Advancing by Thirty -seconds. 


:,'.;■■ 





'1' 


3 


4 


5 


6 


' 






8-1416 6-2832 


0-4248 


12-568 


15*703 


18-850 


21-90] 




%, 


■own : 




t i;:.-i! 


p>'j3(j 


12-tiiiS 


1 ;". Si nS 


18-948 


-:-2-<w 




'A* 


■H'i.i35 


3-3379 


6-4795 


9*6211 


12-763 


ir.iK.ii 


19-046 


22-1*7 




%■, 


■21(452 


3-4391 


6-6777 


9*7193 


12-861 


ni-w-2 


19-144 


idi-iiw 




I 


■.'{1(270 


3-6343 


66759 


9-8175 


li-PM> 


16-101 


19-242 


22 -HH 




■v.m- 


3 6325 


67741 


9-9157 


13*057 


16-199 


19-340 


22-48! 




%. 


■5ssii-i; 


87808 


ii>722 


10014 


13-155 


Hi -21 17 


10-439 


BB-fiM 




%, 


'(5S72a 


3-.S-2?? 


ti-!.i7i*4 


10-112 


13-254 


16-395 


19-537 


22 -«;■< 




4 


■7854': 


3-9270 


7 -'-«;><•> 


10-210 


l"--i:.2 


16*493 


10*635 


22-777 




%, 


■■■-. ■■; 


4vj.r,i 


7-1668 


10-308 


13-450 


16-692 


19*733 


22-S76 




-■/,-. 


■DS175 


4-1233 


7-2649 


10-407 


13*548 


16*690 


19*831 


22-t>:;; 




"T 


10799 


•I'iiiiir. 


73631 


10-505 


13646 


16-788 


IM'29 


23 071 




1-1781 


4-3197 


7*4613 


10-603 


13-744 


16-886 


■2"'U28 


2318S 




'%; 


1 -27-2' 


4-4176 


7-6595 


10-701 


13-843 


16-984 


20*126 


23267 




V,.: 


i~.i:;-\ 


4-5160 


/■CSTfi 


10-709 


13-941 


17 ■( i-ia 


20-224 


23 -3M 




'%, 


1--1726 


4-6142 


7*7558 


10*807 


14-039 


17-181 


20-:<i2 


23-16* 




M 


l-iOJti 


4 "7 1 24 


7-8540 


10-996 


14-137 


17 279 


20 -420 


■. ■ 




■■■-, 


1*6690 


4'8106 


7-i'7'J-2 


11-094 


14-235 


17-377 


20*519 


23 Dili, 




■A, 


1-7671 


4-9087 


s-u.'.na 


11-198 


14-834 


17-475 


20 617 


2S7H 




> 


1 ■jii;,a 


6-0069 


S-1486 


1 1 -290 


14*432 


17-673 


20-715 


21! ■.--■' 




rftuas 


5-1051 


8-24(17 




14-530 


17*671 


20-813 


23 -FM 




> 


2-0617 


5 2033 


8-3449 


11-486 


14-628 


17770 


20-911 


24-OM 




J-IMS 


5'3014 


8-4430 


11-685 


14-726 


17*868 


21 -009 


24 161 






2-J;>?ii 


D-39&6 


s-K-na 




11-824 


17-966 


21-108 


24-2*9 




2-Ufiii-J 


5-4978 


8-tiaiu 


11-781 


14923 


I,s-i.n;j 


21-200 


24 347 




•". 


2154+ 


5-6960 


s-rnTii 


11-879 


l.Vii-21 


1S-1IJ2 


21--SU4 


2J-4IS 




2-:.r.ia 


.'■■(.;■ 11 


8-8j:>7 


11-077 


16119 


18-2U1 


21-402 


24-54( 




f 


2-(i:.u7 


5-7923 




12*075 


15-217 


18 359 


215O0 


24-643 




2-7-i.s'J 


6-8905 


:>-<i;i2i 


12-174 


15*315 


18-457 


21 -598 


■24-71" 




<■:;; 


2-.- 171 


6-9887 


ll-l.'li.3 


12272 


15413 


is ■■-,.-,:, 


21 -007 


24 83S 




2-1N4.-.-2 


6-0868 


9 '228* 


12-370 


l.Vi.1-2 


18*653 


21-795 


24-Wfi 




:: %* 


3 0434 


fl-1850 


9-3266 


12*468 


15*610 


18-761 


21-893 


25*036 


When the ciivuuifuN-iiri i.n iviuireil to ln> found to greater acenrscj' 




than given in above Table, multiply the diameter by 3"1415 l j;tif^S9. 




but the circumferences as given in the Table are sufficiently aceur»t* 


i for general engineering purpose. 


" 



DECIMAL EQUIVALENTS, SQUARES, AND CUBES. 367 

NUMBERS, VULGAR FRACTIONS, DECIMAL 
BaUIVALENTS, SQUARES, AND CUBES. 

The following Tables, Nos. 193 to 199, contain decimal equivalents of 
fractions commencing at one sixty-fourth, and increasing by one 
aixty-fourth up to 2, and by one thirty-second from 2 to 6. 

Tne squares and cubes of fractions and numbers are complete up to 
8%«. Above 8% 6 , in Tables Nos. 197 to 199, the squares and cubes are 
given up to 29%, but they are only given to three decimal places, which 
ior practical purposes will generally be found to be sufficiently accurate. 
The numbers increase by one thirty-second up to 6, by sixteenths from 
6 to 12, by eighths from 12 to 24, and by one quarter from 24 to 29%. 
The following notes may serve to facilitate the obtaining of the squares 
and cubes of numbers not included in the tables : — 

The square of any given number, multiplied by 4, equals the 
square of twice the given number. 

The square of any given number, multiplied by 9, equals the 
square of three times the given number. 
Or, for all cases, it follows that — 
* If N represents any given number and S the square of N, the square 
'of any multiple of N may be found by multiplying S by the square of 
the multiple of N determined on ; for example — 

If N equals a given number and S the square of N, and the 
square of 8 times N is required, then S x 64 equals the square of 
8N or (8N) a . 

The cube of any given number, multiplied by 8, equals the cube 
of twice the given number. 

The cube of any given number, multiplied by 27, equals the cube 

of three times the given number. 

Or, if N represents any given number and C the cube of whatever N 

may be, then, if the cube of any multiple of N be required, it can be 

found by multiplying C by the cube of the multiple of N determined 

on; for example — 

If N equals a given number, C the cube of N, and the cube of 

10 times N is required, then C x 1000 equals the cube of ION or 

(ION) 8 . 

The tables may also be conveniently used for obtaining the square and 

[Cube roots of such numbers as are represented by the squares and cubes, 

the roots being complete up to 8*8125 ; above that they will be found 

near enough for ordinary purposes, as the squares and cubes are only a 

few decimal places short, which is generally of no great practical value. 

The tables have a higher range than is necessary for the calculations 

connected with boilers and safety valves, so as to make them useful for 

other purposes. 

There are several other tables which will reduce labour, and be 
found of varied use, such as the fourth power of numbers, Table No. 
202 ; inches, and their decimal equivalents of a foot, Table No. 200 ; 
also decimal fractions from "01 to *99, and tihfcix ^\xv*%\sBX' , wteaa& v&. 
vulgar fractions, with the sixty-fourths to \?\l\c\l foe*$ w» "oawsM^-- 
or than which they are greater or less. 
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STEEL BOILERS. 



FOURTH POWERS. 

the following Table, 
are complete for the 
and also for all the others except when the fourth or terminal d< 






The fourth powers ( 
columns headed Fourth Powers, are complete for the whole mimben, 



is*o: 

When the fourth or terminal decimal in the column headed Fourti 
Powers is 4 or 9, if 0625 be placed after the last figure, 4 or 9 ns (M 
case may be, the fourth power is completed : but in many cases Uis 
fourth power, as given to tour decimals, is sufficiently accurate. 

The foil owing nates will facilitate calculating the fourth powers of 
numbers not given in the table : — 

The fourth power of any given number, multiplied by 18, equili 
the fourth power of douhle the given number. 



The fourth power of a number, multiplied by 81, equals the fourth 
power of threo times the given number. 

The fourth power of a number, divided by 81, equals the fourth 
power of one third the given number. 

Or the following embraces all cases : — 

If N equals any given number and F equals the fourth power of S, 
the fourth power of any multiple of N may bo found by multiplying 
P by the fourth power of the given multiple of N; for example : 

If the multiple of N bo 2, multiply F by 16, which is the fourtli 
power of 2 ; if 3 N by 81, which is the fourth power of 3 ; and if tit 
multiple of N be 10, F should be multiplied by 10000, as it is tla 
fourth power of 10. 



a may bo found convenient 



3S3 








Table No. 202, 








FOURTH POWERS 








"- 


*«»•— 


-■■■ 


Fourth Ponton. 


«. 


,.^,„ m 




1 


1 


ll'B 


17490*0625 


22 


234256 




1-2E 


2-4414 


1176 


19061*2539 


22-25 


245086-8789 




1-5 


6-0625 


13 


20736 


22'5 


•2WW<K-a 




1-76 


9-3789 


12-25 


225187539 


2276 


267870-8414 




2 


16 


12-5 


24414-0625 


23 


278841 




226 


25-8289 


1275 


28426-5664 


23-25 


282207-8164 




2-5 


39-0625 


13 


28561 


23-5 


304880-0625 




275 


571B14 


13-26 


308221814 


2376 


318166-5038 




3 


SI 


13-5 


33215-0626 


24 


331776 




3-25 


111-5664 


13-75 


35744-6289 


24-25 


346817-5039 




3 6 


160-0625 


14 


38418 


24-5 


360300 0626 




375 


1977589 


14-25 


41234-3789 


2475 


376232-8164 




4 


256 


14 -5 


44205-0625 


26 


380625 




4-25 


326-2539 


14 76 


47833-4414 


25 26 


406485-9414 




4-6 


410-0625 


15 


50625 


26-5 


422825-0625 




475 


5090664 


15-25 


64086-3164 


25-75 


439651 '8788 




5 


62G 


15-6 


67720-0625 




456976 




5-26 


759-6814 


1575 


61535-0039 


26-25 


474807-1289 




6-B 


915-0625 


16 


65536 


26-5 


483166-0626 




6-rs 


1093-1289 


16-25 


69729-0039 


2675 


512020-6914 




6 


1296 


16-5 


74120-0625 


27 


631441 




6-25 


1625-8789 


1676 


78716 3164 


27-25 


551399 '0664 




6-6 


1785-0825 


17 


83521 


27-5 


671914-0626 




675 


2075-8414 


17-26 


88643-4414 


2775 


592996-2539 




7 


2401 


17-6 


93789-0626 


28 


614666 




7-25 


2762-8164 


1776 


99264-3789 


28*25 


636903-7539 




7-5 


3164-0625 


18 


104976 


28'5 


659760-0625 




775 


3607-6039 


18-26 


110930-6289 


2875 


633205 '5664 




8 


4096 


18 5 


11 7135-H625 


29 


707281 




8-25 


4632-5039 


1876 


123596-1914 


28-56 


781987-1914 




8 '5 


5220-0625 


19 


130321 


28-5 


757335-0625 




875 


6861*8164 


19-25 


137316-5664 


2975 


783335-6289 




9 


6561 


19-5 


144590-0625 


80 


810000 




9 '25 


7320 8414 


19-76 


152148-7539 


30-25 


837339 3789 




9-5 


8145-0625 


20 


160000 


30-5 


865385 0626 




875 


9036-8789 


20-25 


168151-2539 


3075 


894088*4414 




10 


10000 




176610-0625 


31 


923521 




10-25 


11038-1289 


20-76 


185384-0664 


31*26 


853674-3164 




10 '5 


12155*0625 


91 


194481 


31-6 


984560*0925 




1075 


13354*6914 


21*25 


203903-0914 


3176 


1016190-0039 




11 


14641 


21-5 


213675-0625 


32 


1048576 




11-25 


16018*0664 


2175 


223788-1289 


L_ 


\ 


\ 
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WEIGHTS AND MEASURES, &c. 

Following th ese notes txe Tables of Imperial ami Metric Weights anJ 
Measures and equivalents. 

There is a bronze har deposited in London which is marked, and Hi* 
standard yard is baaed on the distance between these marks when l)m 
bar is at the tempuratura of b'2 decrees Fahrenheit, or about IC'60 
degrees Centigrade, or about 13'33 degrees Reaumur. 

A piece of platinum, which U also /[■■Tuisicd in London, is takenu 
tile .nam lard (I'limd, when weighed in vaeao at the temperatnrt of 
32 degrees Fahrenheit, or degrees Centigrade, or degrees Reaumur, 

A cubic foot of distilled w*tei weighs 02-321 Iba. 

A gallon of distilled water weighs 10 lbs., or about 4*535B!«S 
kilogrammes, when the barometer is at 30 inches, orabou . 
millimetres, in the latitude of London at about the se.i li 
temperature is at t!2 degrees Fahrenheit, or 13'33 degrees Reaumur, ot 
16 66 degrees Centigrade, 

The weight of a cubic inch of distilled water is taken at 252'153 

The capacity of a gallon is taken at 277'274 cubic inches. 

For ordinary purposes, «"( lajul. cyitiatJiinUi, the weight of acuta; 
foot of fresh water, not distilled, may I"- taken at 62-5 lbs,, and tin 
weight of a cubic foot of .sea water at Hi lbs., and a ton of sea mte 
1 1 niv lie considered ;<• equal m -i : i i-ulm feel, and to about 218 12 gallons, 
tind a cubic foot to about S 332 gallons. 

In Taris there is a platinum bar, known as the " Metre des Archives," 
and when the bar is at the temperature of degrees Centigrade, ol n 
degrees Kcaimiur, or 3. degrees Fahrenheit, it is taken ns the length el 
the metre. 

39-37079 inches is the legal equivalent o[ the metre, but wereabW 
metre compared at the temperature of li2 degrees Fahrenheit (and mil 
at degrees Centigrade, which is the legal temperature) with ■ briut 
yard at the same temperature, viz., 62 degrees Fahrenheit, the apparent 
equivalent of the metre is nearly 39-382 inches. 

A piece of pli^inum deposit -d in Paris, known a3 the " Kilogram- 
den Archives," when weighed hi raciui at degrees Centigrade, <* I 
degrees Reaumur, or 32 degrees Fahrenheit, is taken as the weight of Hit 
kilogramme. 

The litre, or cubic decimetre, when the barometer is at 760 milli- 
metres, or about 29 , 9218004 inches, contains on,' IdlojCTami 
distilled water at its maiimum density of 1 degrees Centigrade, 
31 3'J'2 deptea "Ea\i.m&£i» 
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Imperial and Metric Weights and Measures. 

Lineab Measure. 

, - 25*89954118 millimetres. 

(12 inches), . . . — 
. (8 feet), . — 

(5% yards), . - 

a (22 yards or 100 links), - 
Mig (220 yards), . . — 
(1760 yards), . - 



'80479449 metre. 

'91488848 „ 
5*02911 metres. 
20-11644 „ 
201*16487 „ 
. 1-60931498 kilometres. 



Square Measure. 



re inch, • • • . 
re foot (144 square inches), 
re yard (9 square feet), 
1 (30)4 square yards), 
. (40 perches), . 
(4840 square yards), 
re mile (640 acres), 



6*45137 square centimetres. 
9*28997 square decimetres. 
'83609715 square metre. 
25*29194 „ 

10*11678 acres. 
•40467 hectare. 
258*98945312 hectares. 



Cubic Measure. 

3 inch, . -» 16 '38617589 ouhiccentimetres. 

c foot (1728 cubic inches), — '02832 cubic metre, or 



e yard (27 cubic feet), 



28*31531 cubic decimetres. 
•76451342 cubic metre. 



Apothecaries' Measure. 



on* (8 pints or 160 fluid 
nces), .... 
I ounce fg (8 drachms), • 
I drachm, & (60 minims), 
lim, Hi (0*91146 grain 
>ight), . . . . 



4*54346 litres. 
28-39661 cubic centimetres. 
3*54958 



•05916 



l» 



f# 



(4 gills), . 
t (2 pints), 
m (4 quarts), 
(2 gallons), 
el (8 gallons), 
ter (8 bushels), 



Measure of Capacity. 



1*41983 decilitres. 
•56798 litre. 
1-13586 litres. 
4*54345797 litres. 
9*08692 „ 

8*63477 dekalitres. 
2-90781 hectolitres. 



apothecarle§' gallon If of the tame capacity aa *&& \xnv*st*u\ ^tast. 

1* 



386 WEIGHTS AND MEASURES. 


AVOIBDTIPOIS WEIGHT. 


1 Draclim, .... - 177185 grammes. 

1 Ounce (1G drachma), . . - 28-34954 ,, 

1 Pound(16ouricesor7000grains), =- -4.1359265 kilogramme. 

1 Stone (14 nouuda), , . . = fi-35030 „ 

1 Quarter (28 pounds), . . = 1270059 

1 Hundredweight (112 lbs.), - - 5Q-S0238 ,, or 

■50802 qui a till. 
1 Ton (20 cwt), . = 1-01601754 millier or tonr, 


Trot "Weight. 


1 Troy ounce (480 grains* avoir- 

1 Pennyweight (24 grains"), . — . 1 "5551,7 .■, 


AlOT&ECARIES' WEIGHT. 


1 OunceT (8 drachms), . . = 31*10350 gramme*. 
1 Drachm Ji (3 scruples), . . = 3-88794 „ 
1 Scruple 3i (20 grains), . . - 1-29598 „ 


Metric and Imperial Weights and Measures. 


L i m-;,u; Measure. 


"■.Millimetre ("001m.), . . - -03937 inch. 
1 Centimetre (-01 ,, ), . . = '39371 „ 
1 Decimetre ("1 „ ), . . - 3'93708 inches 
139-37079 

( 1-09363306 yards, 
I Decametre ( 10 m.), . . - 10-93633 „ 
1 Hectometre ( 100 „ ), . , - 109-36331 „ 
1 Kilometre ( 1000 „ ), . . - -62138 mile. 
1 Myriaineter (10000 ,, ), . . -=" fi-21382 miles. 


Square Measure. 


1 Square centimetre, . . . — -15501 square inch. 
1 Square decimeter (100 square 

centimetres), . . . — 15'50059 square inches. 
1 Square metre or centUre (100 __ ( 10-76430 square feet. 

sqnarc decimetres), . ■ "" I 1 "19603 square yards. 
1 Are (100 square metres), . . - !19"60333 squaru yards. 
1 Hectare (100 ares or 10000 

square metres), . . — 2-47114 acres. 


* The troy grain Is nl the name weteht as the avoirdupois Brain. 

t Tho nmilhn :ir:-. :: >ii!r,: \i i*. tire Buve weight aa the trriy ounce 
apothecaries' grain la also oi trie earns wuiv>*buV\\«wbV\&n.v-ta>wuii 
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Cubic Measure. 



1 Cubic centimetre (1000 cubic 

millimetres), 
1 Cubic decimetre (1000 cubic 

centimetres), 



1 Cubic metre or stere (1000 (35*31658074 cubic feet. 

. " \ 1 1 



cubic decimetres), 



- '06103 cubic inch. 

- 61 '02705 cubic inches. 
31658074 cnbic feet 
30802151 cubic yard 



Measure op Capacity. 



1 
1 
1 

1 

1 
1 



Centilitre ('01 litre), 

Decilitre ('1 „ ), 

Litre or 1000 cubic centimetres 

or 1 cubic decimetre, . 

Dekalitre ( 10 litres), . 

Hectolitre ( 100 „ ), . 

Kilolitre (1000 „ ),. . 



•07043 gill. 
•17608 pint. 

1 -76077 pints. 
2*20097 gallons. 
2*75121 bushela. 
3*43901 quarters 



Apothecaries' Measure. 



1 Cubic centimetre, or 1 gramme 
weight, • . • • 

1 Cubic millimetre, . . • 

Weight. 
1 Milligramme (*001 gramme), . 
1 Centigramme ('01 „ ), . 
1 Decigramme ( *1 „ ), . 

1 Gramme, .... 
1 Dekagramme ( 10 grammes), 
1 Hectogramme ( 100 „ ), 
1 Kilogramme (1000 „ ), 



-{ 



•03527 fluid ounce. 
-28219 fluid drachm, or 
15*48285 grains weight. 
'01693 minim 



1 Myriagramme ( 10 kilos.), . 
1 Quintal (100 „ ), . 

1 Millier or tonne (1000 „ ), . 



Avoirdupois. 
'01543 grain. 
•15432 „ 
1 '54324 grains. 
15*43235 „ 
5*64383 drams. 
8*52739 ounces. 
2*20462125 lbs., or 
15432*34874 grains. 
- 22-04621 lbs. 
1-96841 cwt. 
•98420591 ton. 



1 Gramme, 



1 Gramme, 



• « 



-{ 
-{ 



Troy. 
•03215073 ounce troy. 
•64301 pennyweight. 
15*43235 grains. 

Apothecaries* • 
'25721 drachm. 
'77162 scruple. 
15*43235 grains. 
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IMPERIAL AND METRIC WEIGHTS AND MEASURES, 






EQUIVALENTS. 




Llr-cur Mesaure. 










es& 


'«»»«•» 


™»««™ 


kSL. 








25-39954113 








2- 


5078008226 


•60950 


1 -82877 


3-21863 




3- 


76-19862840 


'91483 


274315 


4-82791 






4 


101 '59816153 


1-21918 


3-65753 


6-43726 






:.■■ 


126-99770566 


1-52397 


4-57192 


8 04667 








152-39724679 


1-82876 


5*43630 


9-65589 


1 




7- 


177-79678792 


2*13356 


6'40068 


11-26620 






8- 


203-19B32906 


2-43835 


7-31507 


12*8746! 






e- 


228-59587010 


274316 


S'22945 


14-43383 






Square Heasu 








Squwo Inehm W 


Square Feet to 


Square Ym-dsW 


Acr-aw 






Square CeuH-uetres. 


-Jqiuu-e Decinielj-es. 


Square Metres. 


HacMri* 




) = 


645137 


9 '28997 


■83610 


■40467 




2 = 


12 


90273 


18 '57094 


1-67219 


■80934 






3 = 


19 


35410 


27-36990 


2-50329 


1-21401 






4- 


25 


80547 


37-16987 


3'34439 


1-61888 






5 


32 


25683 


46 -44984 


4-18049 


2*02336 






a- 


3S 


70820 


5573981 


5-01658 


2-42803 






7 = 


45 


15957 


63-02078 


5-85268 


2-33270 






8 = 


51 


61094 


74-81874 


6-68878 


3-23737 






9 = 


58-062-30 


83*60971 


7 -5248? 


3-64204 




Cubic Measure 


A-'otbccsrW 






Cubic Inches to 


Cubic Fset to 


Cubic Yard, to 


' I... Cut':.- " 

C-mi metro. 






Cubic Centimetre b. 


Cubi, Metres. 


Cubic Metres. 




1- 


16-38618 


•02832 


76451 


3 54963 




2- 


3277235 


-05663 


1-52903 


7-0991S 






3- 


49-15853 


•084B5 


2-29354 


10-64873 






4- 


66-54470 


■11326 


3-05806 


14-19881 






f- = 


81 '93088 


■14158 


3 82257 


1774788 








08-31706 


■18989 


4-58708 


21 29748 






-.- 


114-70323 


'19821 


5-35160 


24-84704 






8- 


131-08941 


'22652 


6-11611 


28-39881 




9= j 147-47568 \ -SMSA \ O-WSWfl. ^ Sl'Ntlt 
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IMPERIAL AND METRIC WEIGHTS AND MEASURES, 


i- 




EQUIVALENTS. 


1 Measure of Capacity. 


Ui 


Quarts to Litres. 
i 


Gallons to Litre*. 


Bushels to 
Dekalitres. 


Quarters to 


1~ 


1*13586 


4*54346 


8*63477 


2*90781 


2- 


2-27173 


9*08692 


7*26953 


5*81563 


3- 


8*40759 


13*63037 


10*90430 


8*72344 


4- 


4*54346 


18*17383 


14*53907 


11*63125 { 


5- 


5*67932 


22*71729 


18-17383 


14-53907 


6-* 


6*81519 


27*26075 


21-80860 


17*44688 


7- 


■ 7*95105 


31*80421 


25*44336 


20-35469 


8- 


9*08692 


36*84766 


29-07813 


28*26250 


-.$•- 


10*22278 


40*89112 


32*71290 


26*17032 


Avoirdupois Weight. 




Grains to 
Mmigrammes. 


Ounce* to 
Grammes. 


Pounds to 

Kilo- 
grammes. 


Hundred- 
weights to 
Quintals. 


Tons to 

MiUiersor 

Tonnes. 


1- 


6479895036 


28*34954 


'45359 


•50802 


1*01605 


2- 


129*59790072 


56*69908 


•90719 


1-01605 


2*03210 


3- 


194*89685109 


85*04862 


1-36078 


1*52407 


3*04814 


4- 


259*19580145 


113*39816 


1-81437 


2*03209 


4*06419 


5> 


823*99475181 


141*74770 


2-26796 


2*54012 


5-08024 


6^ 


388*79370218 


170-09724 


2*72156 


3*04814 


6 -09629 


7- 


453*59265255 


198*44679 


3-17515 


3*55617 


7*11233 


8- 


618*89160291 


226*79633 


3*62874 


4*06419 


8*12838 


n&- 


583*19055327 


255*14587 


4*08233 


4 57221 


9-14443 


■" 


Troy 


Weight. 1 Apothecaries' Weight. 


.- . . 


Ounces to Grammes. 


Pennyweights to 
Grammes. 


Scruples to Grammes. 


i^ 


31*10350 




1-55517 


1*29598 


2* 


62*20699 




3-11035 


2*59196 


3- 


93*31059 




4-66552 


8-88794 


4- 


124*41398 




6-22070 


6*18391 


5- 


155*51748 




7*77587 


6-47989 


•«- 


186*62098 




9*83105 


7-77597 


7- 


217*72447 




10-88622 


9*07185 


8- 


248*82797 




12-44140 


10*86783 


'•- 


279*93147 




13-99657 \ WWWl ' 
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METRIC AND IMPERIAL "WEIGHTS AND MEASURES, 




EQUIVALENTS. 






[taut-He™-*. 








| Ml iST'° 


****** 


Metres to Yards. 


ntomgjak 


1= nmTtito 


3-28090 


1 -09363 


■62I3S 




•07874168 


6 -56180 


2-18727 


1*24278 


3 ■ 


■11811237 


9-84270 


3-280B0 


186415 




•15748318 


13-12360 


4-87*68 


2*48553 




■1B685395 


16-40450 


5-46817 


3-10691 


e- 


■23822474 


19-68540 


6-56180 


372829 


7- 


■21569563 


22-96629 


7-65643 


4 '34908 


8- -31496833 


26-24719 


8-74906 


4-97106 


9= ' ■35433711 


29-52809 


9 84270 


5 59244 




Square Maura 








Square Centimetres 


Square Slnfros to 


Sr-niire Meiers to 


necfareilo 








Acres. 


1 = 


15501 


1076430 


1 
2 


19603 


2-47UI 


S- 


■31001 


21-52860 


39207 


4*9422» 


3- 


■48502 


32*29290 


3-53810 


7-413(1 




■62002 


43-05720 


478413 


9*85457 


B- 


■77603 


63-82150 


5 '9801 7 


12*35571 




■93004 


64 '58580 


7 '17620 


14-82688 


7- 


1 -08604 


75 35010 


8 '37223 


17-29900 


8- 1-24005 


86-11439 


9 '56827 


1S-769U 


9- | 1-39505 


96-87869 


1076430 


22*2*029 


Cubic Manure. 


Apothecaries' 








Cubic Decimetres 






Cubic Comt- 




to Cubic inches. 


Cubic Feet, 


Cubic Yard.. 


Dmcbms. 


1- 


61-02705 


35-81658 


1-30802 




2 = 


122 06410 


70-63316 




il604 


■56488 




183-08315 


105-9*974 


3 


92108 


•34657 


4- 


244 '10821 


141-28632 


6 


23209 




6 = 


305-13528 


176-58290 


a 


54011 


1 -41096 




366-16231 


211-89948 




34813 




7 = 


427-18936 


247-21907 




15615 






488-21641 


252-53265 


10'46417 
\ \vmn& 




' 9- J 546-24348 


\ 3YI-64WS 


\ ^'■". I 















39 1 






-METRIC AND IMPERIAL WEIGHTS AND MEASURES, 








EQUIVALENTS. 






Kuan or op ,■;: v. 








.m» 


D "KX W 


"cur" 


Quarters. 






t™ 




1 = 


178077 


2*20097 


2*76121 


3-43901 




2- 


3 ■52154 


4 40193 


5-60242 


6-87802 






3- 


6 28231 


6 60290 


8-25362 


10-31703 






4_ 


7-04308 


8-80386 


11 -00483 


13-76004 






5- 


8-80386 


11-00483 


13-76804 


17-19505 






a- 


10-58482 


13-20680 


16-50725 


20-63406 






7- 


12-32.'J3S 


16-40876 


19-25816 


24-07307 






8- 


14-08616 


17-60773 


22-00966 


27-61208 






9- 


15-84693 


19-80870 


24 -760B7 


30'96110 






Avolrdupolir Walght 




«r 


aima Kilogramme! 


Kilogramme! 


Quintal* to 

Him.U-.iil. 

-nunc 


Millii-nmr 






toGriUu. 




1- 


01543 


16432-34874 


2-20*62 


I '96841 


■98421 




2 = 


fi;)'js ( ] 


30864-69748 


4-40924 


3'93682 


1 -96841 






3 = 


'J4«J(i 


46297-04622 


6-61386 


5-90523 


2-96262 








)6173 


61729-39496 


8-81849 


7 ■87364 


3-93082 






5- 


37716 


77161-74370 


11-02311 


9'842Q6 


4-92103 






B- 


J9259 


92594-09244 


13-22773 


11-81047 


6-90524 






7- 


10803 


108028 '14118 


15-43235 


13-77888 


6-88944 






S- 


m-ic 


123458 "7 8B92 


17-63697 


15-74729 


7-87385 






9- 


133.;? 


138891-13868 


19-84159 


17-71570 


8-S6785 






Troy Weight. 


Apothecsrtnj' Weight 






■~£°»— 


•"•ftar* 


«_.„»„„« 




1- 


-03215 


■04301 


■77162 




3- 




)6430 




'28603 


1-54323 






3- 




19645 




■92904 


2-31485 










12880 


: 


-6720B 


3*08647 






6- 




18076 




■21507 


3-85809 






6- 




192 BO 


; 


■85809 


4-82970 






7- 




22506 


■ 


■50110 


6 '401 31 






8" 




25721 


. 


■14412 


0-17184. 






9- 


'23936 


6-7B713 \ V*U&. \ 
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Table No. 203. 




LEGAL STANDARD WIRE GAUGE AND METRIC 






EQUIVALENTS. 


















Equivalents. 




Equivalents. 




NUhMm 




s.w.g. 




S.W.G. 














"' L 


Millimetres. 




Ineb. 


MUltaetW. 


% 






23 




'610 


500 


12700 




024 




"/. 


404 


11-785 


24 




022 




559 




7. 


432 


10-973 


25 




020 




508 




7o 


400 


10-160 


26 




018 




457 




'?; 


372 


9-449 


27 




0164 




!!■;■- 




•A 


$48 








0148 




3750 







324 


8'229 


29 




0136 




34S4 




1 


300 


7-620 


80 




0124 




3 15U 




2 

3 










oua 

0108 








252 


6-401 


32 




-2743 




4 


232 


6-893 






0100 


■2540 




5 


212 


5-385 




'0092 


■2337 




6 


162 


4 '877 


3D 


■0084 


•2134 




7 


176 


4-470 


83 


■0076 


■1930 




8 


ISO 


4-084 


87 


■0068 


•1727 




9 
10 


144 

128 


3'6G8 
3-261 


38 
39 




0060 




1524 




0052 


-1321 




11 


lie 


2-946 


40 




0043 


■1219 




12 


104 


2-042 






0044 


-1113 




13 


OS -i 


2-337 


42 




0040 


-1016 




14 


080 


2-032 


43 




0036 


•09H 




15 


072 




44 




0032 


•0813 




16 


064 


1-626 


45 




0028 


•0711 




17 


058 


1-422 


46 




0024 


■0610 




18 


043 


1-210 


47 




0020 


■O50S 




19 


040 


1-016 


48 




0016 


■0406 




20 


030 


■B14 


49 




0012 


•0805 




21 


032 


■813 


50 


•0010 


■0251 


' 


23 / 


02S 


•7U 


\ - A ■ 




_J 
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VOLUME AND TEMPERATURES— WATER. 393. 



VOLUME OF WATER AT DIFFERENT 



I 

I For ordinary practical purposes, the following formula will enable 

{the volume of water at different temperatures to be approximately 
{ascertained ; the formulas give the increase of a given volume of fresh 
.water, from the temperature of maximum density, viz., 89*2 degrees 
Fahrenheit, 4 degrees Centigrade, and 3*2 degrees Reaumur, if the 
given volume be multiplied by the formula appropriate, viz., either 
Fahrenheit, Centigrade, or Reaumur. 

Let T — Temperature in all cases. 

(T — 39 "2) a 
1+ 721(679 +T) for Fahrenheit scale, 

j l +mm^T) for Centigrade scala 

( (T-8*2) 9 

lrf 816(316 + T) ^ Reaumur scale. 

If the volume is increased by difference of temperature, the weight 
;of agiven measure will be decreased. 

! "Wlien the volume is diminished, due to temperature, the weight of 
|a giyen measure is increased. 

■ The weight of a given measure is inversely as the volume at the 
{different temperatures. 

i 

Temperatures. 

J The thermometers generally used are Fahrenheit, Centigrade, and 
JSeaumur. The Fahrenheit scale is generally used in Great Britain. 
1 32 degrees Fahrenheit is usually termed the freezing point, and 
i212 degrees Fahrenheit the boiling point of fresh water ; degrees 
rCentigrade the freezing point, and 100 degrees Centigrade the boiling. 
point; degrees Reaumur the freezing point, and 80 degrees Reaumur 
the boiling point. 

The boiling point at those temperatures is when the barometer is at 
30 inches. The boiling point is about one and a half degrees Fahr.: 
higher when the barometer stands at 31 inches, and about one and a 
half degrees Fahr. lower when the Barometer is at 29 inches, and 
about 208*7 degrees when the barometer is at 28 inches. 
; The equivalent degrees of temperature on Fahrenheit, Centigrade,- 
jand Reaumur scales may be found as follows ; — 




COMPOSITION, BOILING 



Tr - Tempers*- 


re, Fahrenheit. 


To = 


Centigrade. 


T« - 


Reaumur. 


Then $(TV-82) 


= ft 


JIT* -32) 


- T» 


| Tc + 32 


- T» 


*Tc 


- T B 


t Tb + 32 


- T* 


fT* 


- T 



■ 



Water, Pure and Sea. 
Their Composition, Temperatures at which they boil, Spe 
Gravities, &c 

Composition of Pcile Water. 
Eight parts Hydrogen, and one of Osygen by weight 

When the Barometer is at 30 inches. 
Pnre water, boiling point, 212 degrees Fahr. 
Pure water, freezing point, 32 degrees Fahr. 
Pure water, greatest density at Z'J'2 degrees Fahr. 

Composition of Sea Water. 
Sea water varies in its component parts, but the principal ii w 
. mid-ocean water are about as follows, in 1000' parte by weight:— 

Water 9620 

Chloride of sodium, 27'I 

Chloride of magnesium, j't 

Sulphate of magnesia, 1-2 

Sulphate of lime, O'S 

Chloride of potassium, 0*4 

Chloride of lime, O-l 

Bromide of magnesia, ...... 01 

997-1 
Various ingredients, , 2-9 

1000 

The 2 - 9 parts consist of vavvowa ingredients and in different r — 
as, depending on a variety of a\Ttvim'A™H»,\o'aK**j, (m.,- 



BOILDTG POZTSS, fiSCCTI W1 nTTTTWi HIV V/.TBL. 

iter is obtained, xnsl at waxvazmtiuf- jivjrtggn $» .mvjivcjj/'j 
ammonia, it. 

Sea vug;, {raccac unieii: e fcw.ur XT'- 'jejrj«u J au: 

Sea vastf-, Inwzhi*- i*.»iir «• Hijua S^'i f j«siws J. an: 
Sea vox . tun unci-.".' b.^U 1 .'. ' m iu*„ 

J'Ttfsni:; vrj^i:: aim. 1 ' <■ 'jegi&s l +111 

Generalhr. iic jni4'JTj'ii jtur ( iu»t: «&. wjsir- iua; ui tXMu-jeftf v. t 

Wlien. tht ijuruiifttfttf-' j* «: v i*i-.*jw v:--.*:ii«!/ »*. ttaur iwii: 
J -2 degree* Jljh 

Die fo-Ii'Trrur law 8u»w. ::j- «:?^«rtrjj' i.K/iiin; iojju. ■/ yriiu 
water a!:'jurdmf ii tu- -;u^-::.. .- b»: h *.j- *«**- ai*> t>. tiw. 
iritis* at laniaaira. viL i»j:- »«^ iu;. i ^tfikuav. a* .. 

b. l _ V 'AiJvi. 
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bat; 


ACliijAanUU**- J 
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jxilbt V-'ai 


ci 
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*'ilii:- J 
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* 






?-*#■ 
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I'liC 


Vac 






W i *" »u- 




:•*»! 


1«1 






iiir*?" 




: -ir* 


.1*4 






*£.'•$' 




: -^oi 


'3i 






}££>'$- 




: -jsc" 


/»4 






22*. '?' 




: '3«j: 








\L&: '?' 




:-aw 


"'Si 






'££* •■.•' 




: -sit 


■>«:. 






«*».••)■ 




i-b* 



5"let tii* Trair- L-uii^aiu^ -:„. jj**r,, a «aj: am: Gut* 1,0: noil m 

T5rm}»«iiTiin 1: £Z'. ■'. u^ic* iw i: A - ti*t; Lvjau<nvL u &*». 

zsnet uumUvi. v tu*. ^a*? 1 **i. :«j - . *,.■!' diiv u,^, ^j- ^ uoiu^j 

& nov \*. euubiuti*. n --w#uui*: ;, par o*" bai: t .» wtiirli': x: x 
l iuuiic ii eauuiu ii J1M-.K vviihiuerabj; ijjp. aiit fvei i«ja* t 
. miorw 1 idT<*- jMui-ur:.... im j«ci ik ,uji^ I: u tiirtelio* aan^, 

ajwjjt tint ii* win; ## >jrtf i» o&x. i: 1: 

B W^ W'W ta, ^^ a; ou,- t ^^ j,^^ 
wax*- rf i* & Xuk »***• jju. uiiisiur. wac: v. r. v^ w ^^^mi 
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SAFETY VALVES. 



SATETY VALVES. 



There should be at least two safely valveri litted In oneli holler, lhn 
imbined area of which should not ho leas than tliitt. found by the 
iblc further on, but the smallest siso which uhould lw unud i» a 
i in diameter. 

;ty wives should always bo titled with WW lifting gear, and 

arranged so that two or more valves on any onn hnllur ran Hi. idl limna 
■e eased together, without Interfering with the valves on MO *thM 
Iler. Tbe lifting-gear should in all eases bo arranged ■" that It i'nn 

. worked by hand from tin; engine i i "r Kink" hole, and it. nhonld 

>e capable of lifting the valves whan atasm is nof Up, Unless the 
'II and means for escaiHi of the waste steam !>■■ siilfb -i. ml . the nlfini! is 
le same as reducing the area of the valve, at extra binding il. 
All safety vulvi-a tJiould have ,< lit r.nnl i rtnlr 

Jameter. 
The openings for the passage of steam lo anil from lh" valval, 
including the wiltD steam pipe, should Iijivh mi arm not lett than thn 
■ea of the valve is found by the table further on. 

Each safety valve box should have a drain pipe litted at Its lowest 
irt. ' 

When spring safety valves are. fitted, the iprinp and valvea ahould 
be Bo arranged that the valve cannot come out, il thn aprlng 

Safety valves should lie ru.sed in, so that. I he I, oiler attendant eannot 
1 any way Lncivasi; the li>:id <<n tin: vrilvia, 

The springs for safely valves should, as frir as praelirabhi, bo pro. 

oted from the sterna and iiii|>ni-if.ii-s issuing from the boiler. 

"When safety valves are loaded by direct springs, the coiupnwiiiiK 
__rews should abut against nu/lnl stups or washers, whim the loada 
aettled and approved of by the Engineer Inspector are on the valves, 

When valves are loaded by dead-weights, can.' should he taken that 

iey are so litted that they will not prevent the free eseapo of the 

Safety valve? and their seals should be made of brass, and tho seats 
hould be secured by brass studs and brass nuts : the minimum number 
' the studs iind nuts should be three. 

The weight necessary to load an ordinary d.-id-w.-ighied safety vn!ve 
may be found by muftinlyiug the area of the valve by the working 
-essnre per square inch, and subtracting the weight of the valve and 

Each weight should represent a given number of lbs. pressure, 
f 5 lbs., as it is undesirable to have any one weight very heavy 
cumbersome ; the weights should have the corners rounded, the 
lea in the centre of the weights should be easy fits Tor the spindle, 
d the edges ol the. holes should also be rounded off ; the sian <iC thi 
iting should not hi broken ; the weight ol eada, axA &«»"■&■> »»t">- 



ahould 



.■T 
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valont in lbs. pressure per square inch, should be stamped on it. Meaiis 
should be provided fur liiiiiig rnJi weLli! separately. 

If the safety valve lever be not bushed with brass, the pins should. 
be of brass ; iron and iron working together should not be approved of. 

The weight required to bo placed on the end of the safety valve lever, 
so that there may be a given working pressure per square inch on the 
valve, may ho found by multiplying the area of the valve by the working 

Eressure, and subtracting from the product the effective weight of the 
iver and valve, and dividing the remainder by the leverage, wlnon is 
the total length of lever from the fulcrum to the point whew thr 
weight is suspended, divided by the distance from the centre of tilt 
valve to the fulcrum in a line parallel to the fane of the valve. 

If the area of the valve be 10 square inches, and tho working pressure 
40 lbs. per square inch, 1-hu ill'. -..live weigh! of lever and valve 20 lbs., 
the total length of lever 30 inches, and the distance between the 
of the valve and the fulcrum 3 inches, the weight on the end 
lever is SB lbs., 



(10x40)- 



S3* 



-=-10 - 



which is tho weight required to be placed on tho end of the lever to 
load the valvo to 40 lbs. per squaro inch. 

When the weight of the valve is 2 Us. , the weight of the lever 4 lbs., 
the distance between the fulcrum and the centre of gravity of the 
lever 135 inches, and the distance between the fulcrum and centre of 
valve 3 inches, the effective weight of the lever and valve is 30 lbs., 
1S'5^3 = 4'6 
(4-5x4) + 2 = 20 lbs., 
which is the effective weight of lever and valve. Therefore, if the 
distance between tho fulcrum and centre of gravity of lever be divided 
by Ore distance between the fulcrum and centra of valve, and then 
multiplied by the weight of lever, and the weight of the valve added 
to the product, the eikeii'.v wi-ight of lever and valve is found. 

In any case in which a spring balance is used to load a lever safety 
valve, the leverage shuuld I* equal to the number of sqii 
area of the valve ; that is, if tho area of the valve be 10 square [ncbe* 
the leverage should be 10, or the total length of lever should be l'> 
times tie distance between the centre of valve and fulcrum. When 
the leverage and balance are not so arranged, errors freque: 
place, and have caused explosions. 
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. TESTING AND ADJUSTING* SAFETTj 

VALVES, Ac. 

All safely valves should be tested for accumulation, when under fid 
steam and hard firing, for at least twenty minutes, with the feeds shut 
off and stop valves closed; the accumulation of pressure should not 
exceed 10 per cent of the loaded pressure. It should not be overlooked 
that, with the nominal factor of 5, the factor is reduced to ahwti 4*5 
when the accumulation is 10 per cent. 

If safety valves, particularly spring and lever valves, be not properly 
tried, to see that there is no undue amount of accumulation of 
pressure, accidents will surely follow. Valves should be particularly 
well fitted, but should not be too tight, otherwise when steam is up, 
more particularly after the water has been priming, the valves are very 
apt to stick, and an undue accumulation of pressure takes place. 

When the Engineer Inspector has settled the working pressure, 
he should see the valves loaded to that pressure, and the weighty or 
springs fixed in such a manner as to prevent the possibility of their 
shifting, so as to, in any way, increase the load on the safety valves. 

Although different methods of loading safety valves have been 
remarked on, direct spring loaded valves, when properly constructed, 
are those which are recommended for marine boilers ; if land boilers 
were always in charge of skilled men, spring loaded valves might 
also be recommended for them. Very many land boilers are looked 
after by men who should not be trusted to adjust spring safety 
valves. Valves loaded by direct weights are those which are most likely 
to act as real safety valves, when in the hands of the ordinary attend- 
ants of land boilers. Although it may not in every case be necessary 
to have all the valves on such boilers loaded by direct weights, it is 
desirable that one of them be so fitted, and the others, in some cases if 
desired, may be loaded by lever and weights, but spring lever loaded 
valves alone are very undesirable; such a method presents a ready 
way of overloading, and many explosions of boilers nave taken place, 
due to the extra loading of lever valves. If the load be applied by a 
spring balance, there should be a stop on the screw to prevent the 
pressure being increased by merely turning the nut ; but, even then, 
the pressure can be easily increased by reckless or ignorant persons, and 
even accidentally this has occurred ; therefore, it is very undesirable 
that lever valves should be the only description fitted on any boiler, 
more particularly if not properly cased in. So far as the valve is 
concerned, the common flat race or mitre seat keeps longer in order 
than a lip or lifter one, and gives much less trouble when steam is 
blowing off freely. 

The areas of safety valves as found by the table which follows, 
No. 205, are minimum areas, and it is desirable that they should ^ 
exceeded, for, if not, when the pressure is T&tax.<&&, ta& X&H&fe 
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the boiler, &c, the accumulation will exceed that which it is prudent 
to allow. 

When forced draught is used, it is essential that the areas of safety 
valves should be considerably in excess of those arrived at by the rise 
of the table, otherwise the accumulation will be too great. The amount 
of increase will depend upon the circumstances of each case ; but in no 
case is less than 25 per cent increase recommended, and it has been 
found that, even when the area was double that required by the table, 
there was more accumulation than was desirable. It is expedient to 
arrange so that the forced draught can be stopped from the starting 
platform, more particularly when the draught does not cease when the 
engine stops. 
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SAFETY VALVE AREAS. Taiilk No. 205. 




5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 






O 






I 



sq. ins. 
2*206 
1*935 



•768 
•655 
•571 
•502 
•442 
•388 



1-339 

1-293 

1-250 

1-209 

1-171 

1-136 

1-102 

1-071 

1-041 

1-013 

•986 

•961 

•937 

•914 

•892 

•872 

•852 

•833 

•815 

•797 

•781 

•765 

•750 

•735 

•721 




lbs. 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 



•q. In. 

707 

•694 

•681 

•669 

•657 

•646 

•635 

•625 

•614 

•604 

•595 

•585 

•576 

•568 

•559 

•551 

•543 

•535 

•528 

•520 

•513 

•506 

•500 

•493 

•487 

•480 

•474 

•468 

•462 

•457 

•451 

•446 

•441 




lbs. 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 



c 1 £ 

<£0 







ih. 






sq. in. 
•436 
•431 
•426 
•421 
•416 
•412 
•407 
•403 
•398 
•394 
•390 
•386 
•382 
•378 
•375 
•371 
•367 
•364 
•360 
•357 
•353 
•350 
•347 
'344 
•340 
•337 
•334 
•331 
•328 
•326 
323 
•320 
•317 



lbs. 
104 
1 05 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 



sq. In. 
•315 
•312 
•309 
•307 
•304 
•302 
•300 
•297 
•295 
•292 
•290 
•288 
•286 
•284 
•281 
•279 
•277 
•275 
•273 
•271 
•269 
•267 
•265 
•264 
•262 
•260 
•258 
•256 
•255 
•253 
•251 
•250 
•248 



lb». 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 



sq. 1". 

'246 

•245 

•243 

•241 

•240 

•238 

•237 

'235 

•234 

•232 

•231 

•230 

•228 

•227 

•225 

•224 

•223 

•221 

220 

•219 

•218 

•216 

•215 

•214 

•213 

•211 

•210 

•209 

•208 

•207 

•206 

•204 

•203 



lb*. 
170 

171 
172 
173 
174 
175 
176 
177 
17H 
179 
180 
181 
182 
1H3 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 



Ml. Ill, 

•202 
•20 1 
•200 
'199 
•19M 

•197 
11)11 
• 1 95 
'194 
193 
•192 
•191 
•190 
•189 
•18H 
•1H7 
•186 
•185 
•184 
•183 
•182 
•1H1 
•181 
•180 
•179 
•178 
•177 
•176 
176 
•175 
•174 
•173 
•172 



The above Table gives the minimum areas. 

Each boiler should have at least two valves, each not less than 2 
inches in diameter. 
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SPRING SAFETY VALVES 




4c: 



f th* di*a«s ?■"» rf -feJ **•■"■ J3|:BL 3?««^*HV^1* 
roiuL 

"a *n> * 
s*i;& Vista 




it be aa&i cf ;sss 

shaft abniji be safe of wieoj-fct iroe or stsei 
art rtwnfrTafaaai, wish the Eftxag feds £x$«d oa 
rf the soHd. 

The betas or ttodi for the 4a3gs as i easing gear should be mad* 
wrought iron. 

The top of hoods may be made either as shown in fall Hn*s in th 
drawing, or with eroas handles, as shown by the dotted line*. 

The valve is shown wiihont a lip, and also, at the side* with a lip 
but a valve without a lip is recommended, as its action is much 1m 
violent. 

There should not be a less number of ribs to the neck of the valvi 
cheats than four, as shown in the drawing, but it may be desirable X\ 
hare more than four in the large sizes. 

In the drawing, springs made of round steel are shown, but in tht 
tables the sizes of springs both of round and square stool, are given. 
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Table No. 210. 



SPRING SAFETY VALVES. 
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SPIRAL SPRINGS FOB SAFETY VALVES. 

D — Diameter from centre to centre of wire, in inches, which is usually 

termed the mean diameter of the spring (without load). 
d —Diameter of wire or side of square, in inches. 
S — Load on spring, in lbs. 
G —11000, if spring is made of square steel 
C — 8000, if spring is made of round steel. 
K = Compression, m inches. 
N — Number of coils in spring. 



v 



Wx^b 



rf*xC 

3 

Cxd* 
D 



- d> 



- D. 



S. 



If the ratio — be constant, the safe working load varies as the 

square of the side, or diameter, of the steel of which springs are made; 
but when D is constant — that is, the same for all sizes of steel — the safe 
working load varies as the cube of the side, or diameter, of the steeL 
If r is the ratio which is considered desirable, then :— 

rxd — D. 



&xrxd 



d*. 



/ Sxi 



- d. 



A convenient value for the ratio r is 5, and the loads given in Table 
No. 210 are for springs of this ratio. This makes a wefl-proportioned 
spring, and it is recommended that springs be so made unless there 
are good reasons to the contrary. When such is the case, the size of 
steel is found as follows : — 



/— 
V 1600 



1600 
1600d a 



- d 



-for round steel. 



/— 

V 2200 



d 



for square steeL 
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rings of less strength should not be used for safety valves, as 
anent set takes place at from 3*25 to 3*5 times the load found by 
Drmulae. 

e compression due to the load, or the number of coils required for 
ren compression, can be found approximately by what follows. 
3ompression varies slightly, owing to differences in the hardness, 
}f the steel; but the formulae will be found sufficiently accurate for 
ical purposes. 

SxD 3 xN 
1400000 x d x ™ K (Springs made of round steel). 

SxDSxN 
2000000 x^ = K (Springs made of square steeL 

f d be taken in %« ths, instead of in inches 
SxD^xN 



22xcP 

Kx22xri 4 
Sxd 8 

80x# 

Kx30xrf 4 
SxD 8 



= K 

- N 

- E 

- N 



Springs made of round steal. 



Springs made of square steeL 



le compression of springs of safety valves should not be less than 
fourth the diameter of the valve, and it is desirable that it should 
iore. It is better for boilers to have common valves and springs 
good elasticity, than Up valves with rigid springs, as the action 
le latter is often very violent, and causes excessive vibration, 
sh should be avoided if possible. 



SPIRAL SPRINGS MADE OF STEEL. 

Tested to ascertain Compression, ftc, due to different Load 
applied ii]> I" Tivii'u the Wmking Load. 



i 



•n 



tf L 



__. 





4>7 Table No. 217. 




SPIRAL SPRINGS MADE OF STEEL. 




Tested to ascertain Compression, Ac, dm- lo different Loads 




applied until tlie Springs Closed or Broke. 
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The- reinlu of Uib foregoing, sis series of oiportaents fairly represent what miy 
« expected in general practice, and although possibly by theoretical investigation, 
•with retliieinenta of mciisnnjm cnta, tec, alight irresulnritiej may lie fuimd, the 






asolts ire ot mora practical value than If they hail been selected, as they might 






&) insure the results from iinumberof aeriea being ij.vi.-iii 




nallty of steel anil the tamper meat he the same, both the steel and Bprlngi must 










Formula! as to springs will be found in another part of the book, by the use at 
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4l8 BTEAM— SATURATED. 



PROPERTIES OF SATURATED STEAM. 

The following Tables, Nos. 218 to 224, giving the temperature, 
volume, density, cubic feet per lb., and latent heat and total heat of 
evaporation of one lb. of steam, have been computed at intervals of 
one lb. per square inch for pressures ranging from 14 lbs. per square 
inch below atmospheric pressure to 200 lbs. per square inch aoove 
the mean atmospheric pressure of 147 lbs. per square inch. 
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Table No. 218. 




PEOPEETIES OP SATURATED STEAM. 




Pressure 
er Square 
nch from 
Mean At- 
aospheric 
EYessure. 


Tempera- 
ture in 
Fahren- 
heit 
Degree*. 


Specific 
or Rela- 
tive 
Volume 
of the 
Steam. 


Density 
or Weight 
of 1 Cubic 
Foot of the 

Steam. 


Cubic 

Feet of 

the Steam 

iperlb. 


Latent 
Heat of 
Evapora- 
tion in 
Thermal 
Units per 
lb. of the 
Steam. 


Total Heat 
in Ther- 
mal Units 
from S3* 
Fahrenheit 
per lb/of 
the Steam. 


Absolute 
Pressure 

per 

Square 

Inch. 


lbs. 






lb. 








lbs. 


-14 


90*4 


28740 


•002170 


4607 


1051-1 


1109-5 


•7 


-13 


120-8 


12480 


-004998 


200*1 


1080-3 


1118-6 


1*7 


-12 


187 5 


8080 


•007720 


129*5 


1018*4 


1123-9 


27 


-11 


149*8 


6009 


-01038 


96*32 


1009-8 


1127-6 


8*7 


-10 


159-7 


4799 


•01800 


76-92 


1008-0 


1130-7 


4-7 


-9 


167-9 


4003 


•01558 


64-17 


997-3 


1183-2 


5-7 


-8 


174-9 


3439 


•01814 


55*12 


992-4 


1185*3 


6-7 


-7 


181-1 


3010 


•02072 


48-25 


988-1 


1137*2 


7-7 


-6 


J1867 


2690 


•02319 


43-12 


984*2 


1138-9 


8-7 


-5 


191*8 


2428 


•02568 


38-93 


980-6 


1140-4 


9-7 


-4 


196-4 


2215 


•02817 


35*50 


977*5 


1141-9 


10-7 


-3 


200-7 


2036 


-03068 


32-64 


974-5 


1143-2 


11-7 


-2 


204-7 


1886 


•03307 


30-24 


9717 


1144-4 


12-7 


-1 


208*5 


1755 


03558 


28*14 


969-0 


1145*5 


13-7 


atmosphere. 


212 


1643 


•08797 


26*34 


966*6 


1146*6 


14-7 


1 


215*3 


1544 


-04039 


24*76 


964*8 


1147-6 


15-7 


2 


218-5 


1457 


'04280 


23*86 


962 1 


1148-6 


16-7 


3 


221-5 


1380 


•04521 


22-12 


960*0 


1149*5 


17*7 


4 


224*4 


1310 


04761 


21-0 


958-0 


1150-4 


18-7 


5 


227*1 


1248 


•05000 


20*0 


956-1 


1151*2 


19-7 


6 


229-8 


1191 


•05238 


19-09 


954 2 


11520 


20-7 


7 


282*3 


1139 


•05475 


18-26 


952*5 


1152*8 


21-7 


8 


234-7 


1092 


•05712 


17*51 


950-8 


1153*5 


22-7 


9 


287-1 


1049 


•05949 


16*81 


949*2 


1154*3 


28-7 


10 


289-4 


1009 


'06184 


16-17 


947-6 


1155-0 


24-7 


11 


241-6 


971*8 


06419 


15-58 


946*0 


1155-6 


25-7 


12 


243-7 


937*5 


•06654 


15-03 


944-6 


1156-3 


26-7 


13 


245-8 


905-7 


•06888 


14-52 


943-1 


1156-9 


27-7 


14 


247*8 


876*0 


•07122 


14*04 


941-7 


1157-5 


28-7 


15 


249-7 


818-2 


•07355 


13*60 


940*4 


\ WWl 


k W\ 


16 


251*6 

/ 


822-2 


•07587 


lo-l& 
1 


\ S^*\ 


\ W\ 



\ 
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Table No. 219. 






PROPERTIES OF SATURATED STEAM. 






■ ',"'■'■ ' 


Tempcra- 


K£ 


t-anity . 

orWelKJu jT 


itt. 


i:-,;l]'.'r.|:l- 


Total Heat 

Ll.il i. 


SS 






,>f 1110 


^£^ 


)'\\' 


T-ipnnnl 


-'iilircnhclt 


],!■ 




in. 






lb. 








::.. 




17 


253-5 


797 '8 


■07819 H 


79 


937-8 


1159-3 


SI 7 




18 


2:..v3 


774*9 


•08060 V 


•12 


926-5 


1159 


8 


327 




19 


257-0 


7.03 '2 


■08282 1 


■07 


935-3 


1160 


3 


337 




20 


258'7 


732-8 


■08613 1 


■75 


934-2 


1160 




34-; 




21 


260-4 


713-E 


■08743 1 


■44 


933-0 


lliil 


! 


30 7 




22 


262-0 


6952 


■08973 1 


■14 


931-9 


1161 


' 


se-i 




23 




677-9 


■09203 1 


■87 


930-7 


1 ! S3 


3 


:■;•■; 




24 


265-2 


661-4 


■09433 1 


•eo 


929-6 


1162 


! 




25 


2667 


645-7 


■09661 1 


■85 


628-8 


1163 




3i'-; 




26 


Wl 


630-8 


■09890 1 


■11 


927-6 


1163 


8 


-11 ; 




27 


269*7 


616-6 


•1011 


-883 


926 -5 


1164 


2 




28 


271-1 


603*0 


■1034 


■660 


925-5 


urn 


6 


427 




28 


272-6 


590-0 


•1067 


-458 


924*5 


1165 


1 


ai 




30 


273-9 


577-6 


1080 


■a.'.S 




1185 


5 






SI 


275*3 


5857 


■1102 


■068 


922-6 


1115.0 








32 


276-7 


554 3 


1126 


■886 


921-6 


UM 


3 






33 


278-0 


543*4 


■1148 


■710 


9207 


1168 


7 






34 


279-3 


532-9 


■1170 


■641 


919-8 


11,17 








35 


280-5 


622-8 


■1193 


■380 


919-0 


1107 


5 






SO 


281-8 


B13-1 


•1215 


■225 


918-1 


1!07 


9 






37 


283-0 


503-8 


■1238 


075 


917-3 


116? 


ft 






88 


284-2 


494'S 


■1260 


■BS1 


916-4 


1168 


6 






S9 


285-4 


486-1 


■1283 


■792 


915-8 


UflS 









40 


266-6 


477 7 


■1305 


-658 


914-8 


1169 








41 


287-8 


4697 


•1328 


-529 


913-9 


1169 


7 






42 


288-9 


461-9 


■1350 


■401 


913-2 


1170 








43 


290*1 


454'4 


■1373 


■2H3 


912-3 


1170 








44 


291-2 


447-1 


■1395 


■107 


911-8 


1170 


8 






45 


•292-3 


440 


■1417 


■uf.i 


010'8 


1171 


1 




f M 


293 '4 


433-2 


■14« \ 
\ -1462 \ 


i-9M 


910-0 


1171 


4 






" / 


294-4 


426-6 


(V-jv; 


\\\1V1 


m 





















421 










Table No 


220. 






PROPERTIES OF SATURATED STEAM. 






Pro™™ 


sE 


Specific 


Den.l-7 

"I Wl-lMllt 


Cubic 
par lb. 


Utcnt 


lliJ Slu.Lili 


Atiaoltitt 
per 

Bran 
















UlH. 




48 


285-5 


420-2 


'1484 


6736 


90S'6 


1172-1 


B2-7 


49 


296*5 


4141 


■1606 


6-636 


907 9 


1172-4 


63*7 




60 


297 5 


408-0 


•1529 


6-540 


907-2 


1172-7 


64-7 




51 


298*6 


402-2 


1651 


6-446 


Dili! 'J 


1173-0 


66 '7 




52 


299-6 


398-5 


■1573 


6-356 


906-7 


1173-3 


66*7 




53 


300-6 


391-0 


■1595 


6-267 


905-0 


1173-6 


67-7 




54 


301-5 


385'6 


■1617 


6-181 


904-4 


1178-9 


68-7 




55 


302-5 


380-4 


■1639 


6-098 


9037 


1174*2 


69-7 




56 


303*5 


375-4 


■1661 


6-017 


903-0 


1174-5 


70-7 




57 


304-4 


370-4 


■1684 


5-938 


902-4 


1174-8 


717 




58 


305-3 


365-6 


■1706 


5 "SOI 


901-8 


1176-1 


72-7 




59 


306-3 


361-0 


■1728 


6 786 


901-1 


1175-4 


78-7 




60 


307'2 


356-4 


■1760 


5714 


900-4 


1175-6 


74-7 




61 


308-1 


352-0 


■1773 


5-643 


899-8 


1175-9 


75-7 




62 


308 -0 


347-7 


•1794 


5-573 


889-2 


1176-2 


76-7 




63 


308-9 


343-5 


■1816 


5-506 


888-0 


11765 


77*7 




64 


310-8 


339-4 


■1838 


6-440 


897-8 


1176-7 


78-7 




65 


311-6 


335-4 


■1860 


5-376 


897-4 


1177*0 


79*7 




6H 


312-5 


331-5 




5-313 


896-8 


1177-3 


80-7 




fl7 


313-3 


327-7 


■1904 


5-252 


896-2 


1177-5 


81-7 




S3 


314-2 




■1926 


5*192 


895-6 


1177 8 


82*7 




69 


315-0 


320-3 


■1947 


5-134 


895-0 


1178-0 


837 




70 


315-8 


316-7 


■1969 


6-077 


894-5 


1178-3 


84-7 




71 


316-7 


313-3 


■1991 


5-021 


893-8 


1178-6 


85*7 




72 


317-5 


309-9 


-2013 


4-967 


893-3 


1178-8 


867 




73 


sia-3 


306-5 


•2035 


4-914 


892-7 


1179-0 


87-7 




74 


319-1 




■2056 


4-862 


892-2 


1179-3 






75 


319-9 


3001 


■2078 


4-811 


891-6 


1179*5 


89-7 




76 


320-7 


297-0 


■2100 


4-761 


891-1 


1179-8 


90-7 




77 


321-4 


294-0 


-2122 


4-712 


890-6 


1180 


ft\1 




78 


322-2 


291-0 


-2144 


4-661 


l W)-<4 


V wwi 


\ -«.-^ 


V 






A 
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Tabl* 






PROPERTIES OF SATURATED STEAM. 


Pressure 

! , '~'v,'" " 


Iteppn. 


g 


or Wtl(-ht 


ill 


&$ 


Total H 

rani Ln 




ilh.S '..■■-'" 


Dogma. 


"£, £ 




: : '■'■;■'' 


IMn, 


79 


323-0 


288-0 


■2165 


4-617 


389 '5 


1180- 




80 




285-2 


•2187 




:■:■> 


888-9 


1180" 




ai 


324 -S 


282-4 


•2209 


t 


527 




1180- 




62 


325*2 


279-6 


■2230 




483 


887-9 


1181- 




63 


326-0 


276-9 


■2262 




439 


887-4 


1181- 




84 




274 


■a 


-2274 




397 


886-9 


1181- 




85 


327 '4 


271 


7 


■2295 


4 


816 


886-4 


1181- 




86 


328-1 


2(i!) 


2 


■2317 




815 


885'9 






87 


328-9 


266 


1 


■2339 


I 


275 


885-4 


1182- 




88 


329-6 


264 




-2360 


i 


2;>i 


684'9 


1182- 




SB 


330 -a 


261 


• 


■2382 




193 


884'4 


1182- 




00 


331-0 


259 


r > 


■2404 




160 


883-9 


1182- 




91 


3317 


2w -2 


■2425 




123 


883-4 


1183* 




92 


332 '3 


254-9 


■2447 


i 


■087 


883 '0 


1183- 




93 


333-0 


252-5 


■2468 


4 


-051 


882-5 


1183- 




94 


333-7 


250-5 


■2490 


4 


ll-i 


882-0 






95 


384-4 


248-4 


■2511 


3-981 


881-5 






96 


335-1 


24G-3 


•2533 


3-948 


881-1 


1184- 




97 


335 '7 


244-2 


•2554 


3-914 


880-6 


1184- 






336-4 


■li'l -3 


■2576 


3 


^■■1 


880*2 


1184- 






337 


2401 


■2598 


3 


849 


879-7 


1184- 




100 


3377 


238-2 


■2619 


8 


SIS 


879-2 


1184- 




101 


338-3 


23H-2 


'2640 


8 


787 


878-8 


1185- 




102 


339-0 


234 -S 


■2682 


S 


757 


878-3 


118;". 




103 




232-5 


•2683 


8 


727 


877-0 


1186* 




104 


340-2 


230-6 


■270* 


8 


597 


877-5 


1185* 




105 


340-9 


228-8 


■2726 


8 


068 


877*0 


1185' 




ioa 


341-5 


227-0 


■2747 


8 


YAv 


876-6 


11S6- 




107 


342-1 


225-1 


■2769 


8 


fill 


876-2 


1186- 


/ 


108 / 


342-7 


223-6 


■2790 


8-584 


876-8 


1186- 


,M 1 


843 -3 


221-9 


■2811 \ Vb&6 


\ 61V\\\WA- 
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Table No. 222. 




PROPERTIES OF SATURATED STEAM. 


icr Boun 

Mean Ai- 
Diwpherk 
Ptcnaure. 


T.'lTl] :-.L 


Specific 

„i ili-la- 

Vplnme 
Steam. 


or i cub k- 

!■'. .■!■■■■( lil. 


'Hr 




,:,'ti. .■;■'■ 

mi: 1 ' l..h-- 


823 


lb'. 






lb. 








lbs, 


110 


343-0 


220-1 


■2833 


8-530 


874-9 


1186-3 


124-7 


111 


344 -5 


218-5 




2>r.4 


3-503 


874-6 


1187-0 


125-7 


112 


845-1 


216-9 




2875 


3-477 


874 1 


1187 2 


126-7 


118 


3467 


215*3 




■2897 


3-452 


873*7 


11874 


127-7 




846 S 


2137 




-2918 


3-426 


873-3 


11876 


1287 


116 


846*9 


212-2 




-2939 


3-401 


872*9 


1187-8 


1297 


116 


347-5 


2107 




a!'«3i 


3*377 




1187*9 


130-7 


117 


348 1 


•Mil -2 




■2982 


3-353 


872-0 


11881 


1817 


118 


8*87 


2077 




3008 


3-329 




1188-3 


1327 


119 


349-2 


206*2 




io-25 


3-306 




1188-5 


1337 


120 


349 -8 


204-8 




■:■■■■■■ 




870-8 




134-7 


121 


350-4 


203*4 




3067 


8-260 


870-4 


1188-8 


135-7 




351-0 


202-0 




3088 


3-237 


870-0 


1189-0 


136-7 




351-5 


200-6 




3110 


3-215 


8697 


1189-2 


137-7 




352-1 


199-2 




3131 


3-194 


869-2 


1189-3 


138*7 




35-2-6 


197-9 




3152 


3-172 


868-9 


1189-5 


139-7 




353-2 


196-6 




3173 


3-151 


868*5 


11897 


1407 




3537 


195-3 




3194 


3-130 


86S-1 


1189*8 


1417 




354 -a 


194-0 




3216 


3*109 


8677 


1190-0 


1427 




354-8 


1927 




3237 


3-089 


867-4 


1190-2 


1437 




355-4 


191-6 




3258 


3-069 


866-9 


1190-3 


144-7 




355-9 


190-2 




■•27fi 


3-049 


860 a 


1190-5 


146-7 




356-4 


189-0 




i-mn 


8-030 


866-3 


11907 


146-7 




357-0 


187*8 




3321 


8*010 


365-8 


1190-8 


1477 




357-5 


186-6 




ssu 


2*991 


865*5 


1191-0 


148-7 




858-0 


185-4 






2-973 


865*1 


1191-1 


1497 




358-5 


184*3 




33B5 


2'954 


864*8 


1191-3 


1507 




359-1 


182-9 




ii'-.-; 


2-936 


864-4 


1191*5 


151-7 




353-6 


182-0 




M-7 


2-918 


864-0 


1191-6 


152-7 




3601 


180-0 


-3448 


2-900 


8637 


1191-8 


1637 


140 


soo-e 


179-8 


-3469 


2-iSSl 


•WA-'i 


\ W-SVfc VSMTl \ 








^ 
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TablbS 






PROPERTIES OF SATURATED STEAM. 












Uteat 


ratal Hat 

,]-TI..!- 




Freunre 

SB? 


ii'mi,™ 


3a2t or 


anslti 

HVish! 


«* 


XmpnL 




tll<i*]ilUT]r 


\Jjjy £ 


\':i% 


per lb. 


V:£l% 


i " . ■ r- ■ . ^ . -i i . ■ ■ . ■ 

j..srlku( 




Prmore. 


8M0L 






\™T 




Ihi. 














141 


361-1 


178-7 


3490 


2-866 


863-0 


1102-1 




148 


361 a 


177-6 


8511 


2*848 


862-6 


1192-2 




143 


362-1 


176-6 


3532 


2-831 


862-3 


1192-4 




144 


362-6 


175-5 


3554 


2-814 


861-9 


1192-6 




145 


363-1 


174-5 


8575 


2-797 


861-6 


11927 




140 




173*5 


3596 


2-781 


661-2 


1192-8 




147 


364-1 


172-5 


3817 


2766 


860-9 


1193-0 




148 


364*6 


171-5 


<s<mm 


2-749 


860-6 


1193-2 




146 


365-1 


170-6 


3659 


■2 733 


860'2 


1193 3 




ISO 


365-6 


169-5 


3680 


2-717 


859-9 


1193-5 




151 


366-1 


168-6 




2-702 


859-5 


1193-6 




152 




167 -a 


3722 


2-687 


85B'2 


1193-8 




153 


367-1 


166-7 


3743 


£-672 


858-8 


1193-9 




151 


367-5 


165-7 


3764 


2-657 


858-5 


1194-0 




155 




164-8 


3785 


2-642 


868-2 


1194-2 




156 




163-9 


iSi.iti 


■2-627 


857-8 


1194-3 




157 


369-0 


163 


3827 


2 613 


857-5 


1194-5 




158 


369-4 


162-1 


3847 




857-2 


1194-6 




159 


369 9 


161-2 


3868 


M-SS5 


856-9 


1194-8 




160 


370-4 


160-4 


-!•"■■:> 


2-571 


856-5 


1194-9 




161 


370 8 


159-5 


3910 


2-557 


866-2 


1196-0 




162 


371-3 


158-7 


3931 


2-543 


866-9 


1195-2 




163 


371-7 


157-8 


3952 


2-630 


855*6 


1195-3 






372-2 


1570 


3973 


2-517 


855-3 


1195-5 




166 


372-7 


156-2 


mi 


2-504 


854 "fl 


1195-0 




166 




155-4 


4015 


2-491 


864 -a 


1195-7 




167 


373-6 


154 -a 


4036 


2-478 


854-3 


1195-9 




168 


374-0 


153-8 


4057 


2-465 


854-0 


1196-0 




16S 


374-5 


153-0 


■11177 


2-452 


8587 


1196-2 


. 


370 
171 I 


374-9 


152-2 


4098 


2-440 


853-4 


1196-3 


375 -i 


151-1 


4119 


r 


\ %Wi 


-.\VW-4 



1^— - 



4*5 



■I 



.„„ JV. ># 



5. *^" j^ -*• r f. 



.-r 



AS- 



ITS 
175: 

174 

in 

17C 
177 
17e 
17t 
IK 
181 
IE. 

let 

1B4 

is 
i« 
lr 
is* 

lit 
IK. 

ik 

IK 

:?: 



Ihqs* 




wtl* 



4 
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4». m ' 



4 : 'V 
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4. ■: 



3- 



u7 : 
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